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Preliminary Responses to SCDHEC Comments on the 
AOC 609 RFI Report Addendum (Revision 0) 
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DATE: October 26,2001 

This memorandum provides preliminary responses to SCDHEC comments received 
regarding the RFI Report Addendum for AOC 609, Zone F, prepared by CH2M-Jones and 
issued in July 2001. After SCDHEC has reviewed these draft responses, we suggest that a 
conference call be held to address the most appropriate pathway forward for the site. 

Jamelle Ellis and Jo Cherie Overcash have both recommended that this site not be approved 
for No Further Action (NFA), due to the presence of a hydrocarbon groundwater plume at 
Site 25 that is currently being addressed under the State of South Carolina Petroleum 
Program (Subtitle I under RCRA). After reviewing the concerns presented by the SCDHEC 
reviewers, CHZM-Jones has reviewed the site information and provided herein additional 
discussion, which we believe clarifies the issues. We believe that the technical issues raised 
by SCDHEC reviewers can be adequately addressed without requiring AOC 609 to remain 
open, and we are interested in working with the Department to idenhfy a pathway forward 
that avoids an unnecessary linkage between the closeout of AOC 609 and further work at 
Site 25. 

CH2M-Jones' draft responses to specific SCDHEC comments are presented below. 

Jamelle Ellis General Comments: 

SCDHEC Comment 1: 
Section 7.0 Recommendations, p. 7-1 
Lines 4-6, p. 7-1, recommend No Further Action (NFA) for AOC 609. The Department does 
not concur with the No Further Action Recommendation for the following reason: 

Site 24. addressing petroleum products under the Department's RCRA Subtitle I program 
(UST Program), has been NFA'd. Site 25 is also being handled by the UST Program and is 
an open/active site. There is currently monitoring being conducted on Site 25. The 
Department cannot fully assess AOC 609 until investigations and subsequent 
recommendations regarding Site 25 have been made. The Department generally defers an 
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M A  determination for this type of site until after the investigation under RCRA Sub title I 
program is complete. The Recommendations section of the document. should be revised to 
state that the final corrective action for AOC 509 will be selected subsequent to selection of 
remedial action at Site 25. 

All references to NFA with the released document should be removed. 

CHZM-Jones Response 1: 
AOC 609 encompasses Building 1346 service station activities, evaluated under RCRA 
Subtitle C. The building activities included management of virgin petroleum products (Site 
25), which are covered under the RCRA Subtitle I (UST) program; these substances are not 
considered hazardous waste. Virgin petroleum products are excludedfrorn RCRA Subtitle C 
regulations. An additional building activity involved collecting waste oil in a UST (Site 24) 
in an area rmovedfiom Site 25. Site 24 has been inwstigated under the Department's UST 
program, and the SCDHEC Bureau of Water Groundwater Quality Section has ruled itfor 
NFA. Homver, potential releases from Site 24 (a waste product) are appropriately considered 
under the RCRA Subtitle C program, and therefore it is appropriate to include Site.24 in 
AOC 609. We do not believe that it is  appropriate to include Site 25 (virgin petroleum 
products) in AOC 609, this site is being adequately addressed under the State of South 
Carolina's petroleum program. 

Therefore, selection of NFA for AOC 609 should be independent ofselection of corrective 
actionfor Site 25. The COPC evaluation concluded that no COCs are present at AOC 609 
and an NFA ruling is recommended. The Department has agreed with these risk conclusions; 
see review comments by Susan Byrd. 

Jo Cherie Overcash Comments: 

SCDHEC Comment la: 
Groundwater Flow 
The Division of Hydrogeology is concerned that the Navy has not adequately determined 
the direction of groundwater flow at AOC 604, Site 24 and Site 25. In Appendix A and B of 
this RFI Addendum, portions of three other documents have been provided. Each of these 
documents gives a different direction for groundwater flow from southeast, southwest to 
northwest. Moreover, the Navy states that seasonal factors may influence the direction of 
groundwater flow. The Navy does not provide substantiating evidence. Due to the 
uncertainty of the direction of groundwater flow and the uncertainty of whether a seasonal 
fluctuation exists, it is unclear as to whether the existing groundwater monitoring wells are 
appropriately located to ddishnguish a contaminant plume emanating from Site 24 [R.61- 
79.264.97(a)]. 

CH2M-Jones Response la: 
Numerous groundwater measurements have been conducted at AOC 609. Overall, the data 
at the site strongly confirm that the general direction ojgroundwaterflaw at the site is 
toward the southwest. This evidence includes thefollowing: 

I .  Ofiheflow direction measurements reviewed, only the maps presented in the Zone F R F I  
Report, Revision 0 (Ensafe, 1997) suggest anything other than a southwestflow 
direction (see discussion below and attachedfigures). 
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2. The dissolved phase plume resultingfrom the release of gasolinefrom the USTs at Site 25 
has migrated in a southwesterly directionfrom the USTs, as described in the Site 25 
Corrective Action Plan. The migration of dissolved phase gasoline components in a 
southwesterly direction provides confirmation that the predominant direction of 
groundwaterflow at the site is towards the southwest. 

Further, because the only groundwater contamination present at the site is related to the 
USTs at Site 25, anyfirther concerns about confirming groundwaterflow direction is 
appropriately addressed under the petroleum program work for Site 25. 

Afirther discussion ofeach groundwaterflow direction monitoring event under review is 
provided below: 

i. EnSafe prepared groundwaterflow mapsfrom 1996 with measurementsfromfive wells 
(SME wells 3 ,4 ,5 ,7 ,  and 8). These maps show groundwaterflow in a southeast 
direction. It is unclear what data were used to prepare the maps presented in the Zone F 
RFI Report, Revision 0. However, gfoundwata depths measured during Ensafe's May, 
September, and November 1997 sampling events all indicate aaflow pattern in a west-to- 
southwest direction. For thefirst sampling event in November 1996, the wells were 
sampled over a two-week time interval; groundwater jlow patterns cannot be reliably 
estimated over this period of time. Note that this sampling event was not used to prepare 
the maps in the Zone F RFI Report, Revision 0. 

ii. On September 8,1999, Tetra Tech NUS, inc. (TtNUS) measured groundwater 
elevationsfromfour wells all clustered within only a 30-ft radius and centered 
approximately IOOft northwest ofthe former waste oil UST location. It was concluded 
that the localizedjlow direction was west-northwest. The well locations are shown in the 
Initial Groundwater Assessment Reportfor Site 24, which is included in Appendix B of 
the AOC 609 RFI Report Addendum. Because the measuring area was so small, and this 
measurement did not include the area-wide groundwater elevations around AOC 609, it 
should not be considered applicable to the entire AOC 609, but only to the specific area 
measu rrd. 

iii. Groundwater measuredfor the Site 25 Rapid Assessment, on September 11,1999 shows 
a southwestjlow direction. These measurements included seven SME monitoring wells 
that surround AOC 609 and cover the waste oil UST area. 

iv. Groundwater elevations measured on March 26,2001for the Site 25 Corrective Action 
Plan are mapped as Figure 4-4 in the R F I  Report Addendum. This map also shows 
groundwater flow in a southwestern direction. 

v. Groundwater measured by CH2M-Jones on October 19,2001 confirms the groundwater 
flow direction to the southwest. 

It is common to expect some seasonal influence in groundwater gradient andflow, but 
evidence at AOC 609 indicates only minor variation. Groundwaterflow mapsfrom six 
diflerent measurements over the period 2997 through 2001 are attached to these comment 
responses. 

In conclusion, the overall weight of evidence strongly confirms a predominant southwesterly 
groundwaterjlow direction. Recent measurements corfirrn that the groundwaterflow 
direction continues in this southwestern direction. FSMEGW004 is located correctly to 
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monitor any impacts to groundwater caused by potential releases from the waste oil UST. 
Any minor uncertainty about the degee of seasonal variations at AOC 609 is, in our 
opinion, an insuficient basis for delaying a regulato y decisionfor the site. 

SCDHEC Comment Ib: 
Groundwater Flow 
Moreover, in Section 7.0, Recommendations, the Navy has concluded that the hazardous 
constituents detected in groundwater at AOC 609 are associated with the fuel product USTs 
designated as Site 25. According to Section VI of the Department's Underground Storage Tank 
Assessment Guidelinesfor Permanent Closure, Change-in-Owner and Change-in-Service (June 
19951, the contaminants detected at AOC 609 can also be associated with "Used Oil". 
Inherent in the Navy's conclusion is the assumption that the existing monitoring well 
system is adequately located. 

CHZM-Jones Response 1b: 
The weight of evidence and analytical datafor fhe site adequately and convincingly 
demonstrate that the source of the dissolved phase BTEX plume at the site originatedfrom the 
gasoline USTs at site 25. This weight ofevidence includes thefollowing: 

2. It is documented that the USTs at Site 25faiied a tank-tightness test, confirming that 
these tanks Ieakedfiel. 

2. The subsequent ident9cation ofproduct in soil and groundwater at the location of these 
Site 25 USTs confirmed that the tanks were leaking. 

3. The absence of BTEX parameters in soil and groundwater collected in the excavation 
from which the waste oil tank was removed (Site 24) confirms that the waste oil tank 
could not h u e  been the source c$ the BTEX plume in Site 25 groundwater. 

Thus, the speculation that the waste oil tank could have been t k  source of the B T E X  plume 
in this area, simply because BTEX parameters are on a list of suggested analytesfor waste oil 
tank sampling, is disproved by the actual data and documented site conditions. 

SCDHEC Comment lc: 
Groundwater Flow 
Furthermore, in Appendix B, the UST Assessment Report for UST NS1346 includes one 
groundwater sample collected during the 1996 closure of the 560 gallon Waste Oil Tank and 
piping (Site 24). The groundwater sample was collected from a depth of 7 feet at the south 
end of the excavation pit. Analysis of this groundwater sample detected the following 
constituents in concentrations greater than their corresponding maximum contaminant level 
(MCL) or action level (AL) as established by Federal Drinkrig Water Standards and Health 
Advisories, as amended: 

Mercury at 2.69 micrograms per liter (ug/L); 
Arsenic at 191 ug /L; 
Chromium at 534 ug/L; and 
Lead at 4550 ug/L. 
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CH2M-Jones Response lc: 
As noted above, BTEX parameters are noticeably absentfrom the list of parameters detected 
in the groundwater sample collected when the waste oil tank was removed, confirming that 
the BTEX plume did not originate at the waste oil tank. The only parameters detected above 
maximum contaminant levels (MCLs) or action levels were metals. The presence of these 
metals at elevated concentrations is most likely due to the conditions under which the 
groundwater sample was collected. 

The groundwater sample collected during UST closure was scoopedfrom the excavation pit 
at a 7-ft depth. The typical procedure during UST closure assessments is to dig with the 
excavator bucket several feet below the tank pit until groundwater is encountered, and collect 
a sample as soon as it is visible. This sample is collected quickly to reduce loss of potential 
volatile constituents, and therefore contains many particulates (i.e., it is usually muddy). 
Metals that are generally encountered in background soil samples at the CNC, such as 
mercu y, arsenic, chromium, and lead, are to be expected in this groundwater sample. 
Naturally occurring metals in an unscreened groundwater sample collected~om the 
excavation cannot be considered representative of site groundwater or evaluated similar to 
thosefrom a monitoring welt that has been properly screened and developed. 

SCDHEC Comment Id: 
Groundwater Flow 
Although the Navy has included groundwater data generated from monitoring well 
FSMEGW004 during the RFI (Appendix A, Table 10.5.8) and during the RFI Addendum 
activities (Appendix D), there is concern regarding the direction of groundwater flow and 
the location of the monitoring wells at the Waste Oil Tank, Site 24. For example, 
FSMEGW004 is approximate 30 feet southwest of Site 24, while FSMEGW005 is 
approximately 135 feet southeast of Site 24. Note that there are no monitoring wells located 
northwest of Site 24. 

CH2M-Jones Response Id: 
See CH2M-Jones Response to SCDHEC Comment la regarding groundwaterflow direction. 
As shown in the Februa y 2000 Site 24 Assessment Report,five groundwater monitoring 
wells are located northwest oftheformer UST. The closest one, CNC24-MW04, is 
approximately 75ff norfhwest ofthe former waste oil LIST. Datafrom these wells have been 
usedfor the Subtitle I USTassessrnent. The data indicate only very low concentrations of 
toluene and naphthalene (below MCLs), and no other BTEX or PAHs associated withfuel 
products. In addition, metals were not Lfetected in the groundwater above their method 
detection limits or background levels. Therefore, these monitoring wells located northwest of 
the waste oil UST indicate that contamination above regulatory standards is not present at 
Site 24. 

SCDHEC Comment le: 
Groundwater Flow 
In conclusion, the Navy has not definitively established that the groundwater plume at 
AOC 609 is not from Site 24 Waste Oil Tank. However, the facility's RCRA Hazardous 
Waste Permit does not distinguish Site 24 Waste Oil Tank from Site 25 USTs but lists AOC 
609 as Building 1346 Gas Station. Under the RCRA Permit, a decision regarding 
groundwater will be made for AOC 609 and will not distinguish between the Sites. 
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However, the Navy further states that the documented fuel release at Site 25 is being 
addressed under the Department's UST program. 

CH2M-Jones Response le: 
As previously discussed in CH2M-Jones' Response to SCDHEC Comment I b, the site data 
and documented conditions conclusively indicate that the dissolved BTEX plume originated 
with the documented leaks in the gasoline USTs at Site 25, and not at Site 24. No ah ta 
support SCDHEC's speculation that the waste oil tank is the source of this release; in fact, 
the data directly contradict this hypothesis. 

Because Site 25 is being addressed under the state's petroleum program and because no 
COCs related to releasesfrom other areas of AOC 609 have been idezrt@ed, there is no reason 
not to movefornard with closing out AOC 609 while keeping Site 25 under corrective action. 

SCDHEC Comment I f :  
Groundwater Flow 
Therefore, it is recommended that the Navy monitor groundwater elevation at AOC 609 to 
determine the direction of groundwater flow and to determine whether there is a seasonal 
fluctuation in the flow direction. It is also recommended that the Navy address AOC 609 in 
its entirety such that all concerns regarding the presence of arsenic, volatile organic 
compounds, and semi-volatile organic compounds are included whether from Site 24 or 
from Site 25. 

CHZM-Jones Response If: 
As previously indicated, the direction ofgroundwaterfiw is adequately known. 
Groundwater e l m  tions have been measured at least six times. A measurement on October 
19,2001 confirms the previously known direction. In addition, measurements taken during 
the pastfour years indicate negligible seasonal variation inflow direction. 

We disagree with the suggestion that Site 25 be transferred to the RCRA Corrective Action 
program. We believe this is contra y to the intent of both the RCRA Corrective Action and 
RCRA Subtitle I regulations. All constituents relating fo a potential releasefrom Building 
1346 operations have been addressed either through this AOC 609 RFI or are being addressed 
through Subtitle I work at Site 25. All data indicate that arsenic has not been released to the 
groundwater through any Building 1346 operations, whetherfrom Site 24 or Site 25, and 
that it has been addressed in the AOC 609 RFI Addendum. Groundwater COPCs 
encountered at Site 25 are related to fuel products and are managed under the Subtitle I 
program. 

SCDHEC Comment 2: 
Section 4, Summaw of Additional Lnveslination 
The Navy states that monitoring wells F609GW001 and F609GW002 were installed in 
response to the Department's initial comments regarding the Zone F-RFI Report, Revision 0. 
In Appendix C, the SCDHEC reply to Comment 5 (Eric Cathcart) states that in the April 
1999 meeting, the Team agreed to install these two wells and to sample for the Appendix IX 
at DQO Level IV for at least two rounds. The Navy states that the May 1999 groundwater 
samples from these wells were analyzed for volatile organic compounds, semi-volatile 
organic compounds, metals, pesticides and polychlorinated biphenyls (arochlor). The Navy 

A ~ Z F R S P C O M R E V O  DOC F. 
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further states that in October 1999 the analysis was reduced to metals and volatile organic 
compounds. No chain of custody forms have been included. The Navy should explain the 
lack of Appendix IX analysis of groundwater samples collected from E609GW001 and 
F609GW002. 

CH2M-Jones Response 2: 
Thefirst sampling event for these two wells included SW846 pesticides, PCBs, VOCs, and 
SVOCs, and CLP-TAL metals; no PCBs, SVOCs, or pesticides were detected. Neither t k s e  
three chemical groups nor cyanide would be expected in the perimeter wells, due to either 
their low solubility or lack ofcontaminant source at AOC 609. With the exception $4- 
methylphenol (an anaerobic biodegradation breakdown product of toluene), there have been 
no SVOCs consistently ident@ed in any AOC 609 or Site 25 groundwater monitoring wells 
that have exceeded MCLs or RBCs. Therefore, in the second sampling event, only metals and 
VOCs were monitored. Because the expanded list of constituents was not detected in thefirst 
sampling event and they are not expected to be at the well locations, it was not considered 
essential to analyzejor compounds that were determined to be absent. 

SCDHEC Comment 3: 
Section 4, Summary of Additional Investigation 
No chain of custody forms have been included for the soil and/or groundwater samples 
collected during the RFI Addendum activities. The Navy must provide the chain of custody 
forms for all the additional samples. 

CH2M-Jones Response 3: 
CH2M-Jones and the Navy will t y to locate the chain of custody forms for the additional 
samples collected by EnSaJe. It should be noted that no chain ofcustodyforms have been 
submitted as part of previous Zone RH reports. Although it isfeasible to provide these forms 
for sampling performed by CH2M-Jones, it may not be possible to locate themfrom previous 
sampling efforts . 

SCDHEC Comment 4: 
Finure 4 4  Groundwater Potentiometic Surface Map 
Groundwater monitoring well FSMEGW002 is depicted on Figure 4-4 but is not mentioned 
in the text. No analysis from this well is included in the data. The Navy should give the 
history and present condition of this well and clarify its purpose. If this well has been 
damaged, replaced and/or abandoned, the text should clearly state its condition. 

CH2M-Jones Response 4: 
Groundwater monitoring well FSMEGWOO2 is damaged andfull ofsediment. It has not been 
sampled and should not be used for groundwater level measurements. The text and 
groundwater level maps in the RFI Report Addendum will be adjusted. 

SCDHEC Comment 5: 
Figure 4 4  Groundwater Potentiometric Surface Map 
The following two concerns regarding Figure 4-4 entitled Groundwater Potentiometric 
Surface Map should be addressed: 
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a. No date is given for the groundwater elevation data. 

b. The contours are incorrect at the FSMEGW002 location. 

CH2M-Jones Response 5: 
Thefigure will be revised with measurement date and removal of information regarding the 
damaged well. Please see CH2M-Jones Response to SCDHEC Comment 4. 

SCDEHC Comment 6: 
Appendix B 
In this Appendix, the Navy has included portions of documents that have been submitted to 
the Department's Bureau of Water. Specifically, the appendices to the Initial Groundwater 
Assessment Reportfor Site 24, Building NS1346, dated February 2000, and the appendices to 
the Rapid Assessment Reportfor Site 25, Building 1346, dated November 1999, have not been 
included. The Navy should provide these appendices. 

CH2M-Jones Response 6: 
Appendices will be providedfor t h  referenced reports. 

SCDHEC Comment 7: 
Appendix D 
The tables hcluded in Appendix D are entitled "Data Summary". This document is an 
"Addendum" to the RFI Report and a complete set of data should be provided. All 
historical and new data for each monitoring well (soil location) should be presented on 
tables to include the date of sample collection. The organization of the table should be such 
that the reviewer can readily determine groundwater quality at each location and whether 
trends are present. Although a portion of the RFI Report is reproduced in this Addendum, 
the Navy should incorporate old and new data for ease of review. 

CH2M-Jones Response 7: 
Because of the volume ojdata generated for t h  RFI, the reader is requested to refer to the 
Zone F RFI Repart, Revision 0,for a complete summary of historical data. A summa y of all 
analysesfor newer data is prouided in Appendix D, along with date of sampling. All detected 
analyfes from normal samples (not field duplicates) 4 the more recentfield efforts are further 
presented in Section 4.0. ThP BRAC Cleanup Team (BCT) has previously agreed that 
complete summa y tables ofall data are not required in the RFI Report Addenda. Where 
appropriate, we will provide comprehensive data tables for selected parameters. The attached 
comprehensive table ofgroundwater COPCs will be added to Section 5.0. Figures showing all 
groundwater datafor a specific COPC are provided in the report where appropriate. 

Susan Bvrd Comments: 

After review of the above referenced document, no revisions or corrections are requested in 
regards to risk assessment issues. However, the Department has questions/concerns 
regarding the utilization of the August 2001 Technical Memorandum regarding inorganic 
background values. Although I agree with the risk conclusions drawn in the SWMU 609 
RFI Addendum, I do not concur with the overall approach for the elimination of COPCs 
utilizing the background data. CIH2M-Jones should note that the approach outlined in the 
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August 2001 Background Tech Memo has not yet been approved by the Department. Based 
on the Department's review of the Background Tech Memo, application of the background 
data in regards to the elimination of COPCs has not clearly been provided. It is 
recommended that the CNC Team discuss the application of background in the next Team 
meeting so that COPC selection or elimination can be technically defensible and consistent 
in future documents. This wiU assist the Department in the expedited review/approval of 
the approach for using background values at CNC. 

CH2M-Jones Response: 
Comment noted. This item will be discussed at the BCT meeting. CH2M-Jones is willing to 
revise Section 5.0 as necessa y to be compatible with recent discussions regarding the 
evaluation of COCs. 
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TABLE 5-2 
Groundwater COPCs; Inorganic Compounds 
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex 

Parameter Location 

Aluminum F609GW001 

FSMEGWOO 1 

Antimony F609GW001 

F609GW002 

FSMEGWOOl 

Sample Date 
Concentration 

(im-1 Qualifier MCURBC? B R C ~  
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TABLE 5-2 
Groundwater COPCs; Inorganic Compounds 
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex 

Concentration 
Parameter Location Sample Date (Kw Qualifier MCURBC B R C ~  

Antimony FSMEGW 003 1 111 3/19!36 2.1 U 6 Nt 
05/12/1997 

09/05/1997 

1 1/21/1997 

FSMEGW004 1 1/21/1996 

0511 3J1997 

09/05/1997 

11/2111997 

FSMEGWOOS 1 111 311 996 

0511 311 997 

09/08/1997 

1 1 /20/1997 

FSMEGWOO6 1 111 311 996 

05/14/1997 

09/09/1997 

1 1 12011997 

FSMEGW007 1 111 311 996 

05/14/1997 

09/09/1997 

1 1 /20/1997 

FSMEGW008 1 1/21/1996 

0511 311 997 

09/09/1997 

f 111 911 997 

Arsenic F609GW001 05/20/1999 

10/12/1999 

F609GW002 05/20/1999 

1011 211 999 

FSMEGW001 1 1/21/1996 

0511 211 997 

0911 011 997 

1 1/21 11997 

FSMEGW003 11/13/1996 

0511 2.1 997 

09/05/1997 

11/21/1997 

FSMEGW004 1 1/21/1996 

0511 311 997 

09/05/1997 

11/21/1997 
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TABLE 5 2  
Groundwater COPCs; Inorganic Compounds 
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex 

Concentration 
Parameter Location Sample Date (PC) Qualifier MCURBC? S R C ~  

Arsenic FSMEGWOO5 1 111 3/1996 41.6 J 50 16.7 

FSMEGWOOG 1 1/13/1996 38.7 J 16.2 

0511 311 997 21.6 - - 
09/09/1997 31.2 - - 
11/19/1997 31 -5 - - 

Concentrations in bolded and outlined text indicate exceedance of MCLs. 

'RBCs are listed in italics where no primary MCL exists. Tap water RBCs are listed in the EPA Region Ill RBC 
table (October 2000). 
b ~ ~ ~ s  are taken from the Zone F RFl Report, Revision 0 (EnSafe, 1997). 

= Analyte is detected at concentration shown 

J Analyte is presented at an estimated concentration 

U Analyte not detected; value is reporting limit 

UJ Analyte not detected; value is estimated reporting limit 
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TABLE 53 
COPCs in Groundwater, Organic Compounds 
RFI Reporf Addendum, AOC 609, Zone F, Charleston Naval CompIex 

Concentration 
Parameter Location Sample Date tW) Qualifier MCURBC 

Benzene F609GWOOt 

F609GW002 

FSMEGWOOl 

Ethylbenzene F609GW001 

F609GW 002 

FSME GW001 
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TABLE 53 
COPCs in Groundwater; Organic Compounds 
RFI Reporf Addendum, AOC 609, Zone F, Charleston Naval Complex 

Concentration 
Parameter Location Sample Date ( W w  Qualifier MCURBC? 

Ethylbenzene FSMEGW003 

Naphthalene 



RFI REPOFIT ADDENDUM, AOC 609, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVWON 1 
OCTOBER 2001 

TABLE 5-3 
COPCs in Groundwater; Organic Compounds 
RFl Report Addendum, AOC 609, Zone F, Charleston Naval Complex 

Concentration 
Parameter Location Sample Date (m) Qualifier MCURBC' 

Toluene 

Naphthalene FSMEGWOOS 05/13/1997 

09/08/1997 

1 1/20/1997 

F609GW001 

F609GW002 

FSMEGWOOl 

FSMEGWOOS 

240 

330 

370 
J 

- - 6.5 

- - 
- - 
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TABLE 53 
COPCs in Groundwater; Organic Compounds 
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex 

Concentration 
Parameter Location Sample Date (~911) Qualifier MCURBC 

.- - - -- ~p ~p 

Toluene FSMEGW007 1 1/13/1996 5 U 

Xylenes, Total 

05/14/1997 5 U 
09/09/1997 5 U 

1 1 I2011 997 5 U 
FSMEGWOOB 11/21/1996 5 U 

0511 311 997 5 U 
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TABLE 5-3 
COPCs in Groundwater; Organic Compounds 
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex 

Parameter Location 

2.4-Dimethylphenol F609GW001 

F609GW002 

FSMEGW001 

FSMEGW 003 

2- F609GW001 
Methylnaphthalene 

F609GW002 

FSMEGWOOI 

Sample Date 

05/20/1999 

05/20/1999 

1 1/21/1996 

0511 211 997 

09/10/1997 

11/21/1997 

1 111 311 996 

05/12/1997 

09/05/1997 

11/21/1997 

1112t/1996 

0511 3/1997 

09/05/1997 

11/2111997 

1 111 311 996 

0511 311 997 

09/08/1997 

1 1/20/1997 

11/13/1996 

0511 411 997 

09/09/1997 

1 112011947 

11113lf 996 

091 411 997 

09/09/1997 

1 1/20/1997 

11/21/1996 

0511 311 997 

09/09/1997 

1 111 911 997 

Concentration 
(w) Qualifier MCURBC? 
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TABLE 5-3 
COPCs in Groundwater; Organic Compounds 
RFI Report Addendum, AOC 609, Zone F, Charlesfon Naval Complex 

Parameter Location 

2- FSMEGW004 
Methylnaphthalene 

FSMEGW 007 

2-Methylphenol (0- F609GW001 
Cresol) 

F609GW002 

FSMEGWOOI 

Sample Date 
Concentration 

(I@-) Qualifier MCUHBC' 
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TABLE 5-3 
COPCs in Groundwater; Organic Compounds 
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex 

Parameter Location 

2-Methylphenol (o- FSMEGWOOG 
Cresol) 

4-Methylphenol (p- F609GW001 
Cresol) 

F609GW002 

FSMEGW001 

Sample Date 

1 111 311 996 

Concentration 
Iwn) Qualifier MCURBC? 

10 U 1,830 
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TABLE 5-3 
COPCs in Groundwater; Organic Compounds 
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex 

Concentration 
Parameter Location Sample Date (iw) Qualifier MCURBC 

4-Methylphenol (p- FSMEGW008 1 1/21/1996 10 U 
Cresol) 

0511 311 997 10 U 

09/09/1997 10 U 

1 1 /I 911 997 10 U 

Concentrations in bolded and outlined text indicate exceedance of MCLs. 
'RBCs are listed in italics where no primary MCL exists. Tap water RBCs are listed in the EPA Region Ill RBC 
table (October 2000). 

U Analyte not detected; value is reporting limit 

J Analyte is presented at an estimated ancentration 
= Analyte is detected at concentration shown 
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I 1.0 Introduction 

In 1993, Naval Base (NAVBASE) Charleston was added to the list of bases scheduled for 

closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates 

closure and transition of property to the conununity. The Charleston Naval Complex (CNC) 

was formed as a result of the dis-establishment of the Charleston Naval Shipyard and 

NAVBASE on April 1,1996. 

Corrective Action (CA) activities are being conducted under the Resource Conservation and 

Recovery Act (RCRA), with the South Carolina Department of Health and Environmental 

Control (SCDHEC) as the lead agency for CA activities at the CNC. All RCRA CA activities 

are performed in accordance with the Final Permit (Permit No. SCO 170 022 560). 

In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation 

and remediation services at the CNC. This submittal has been prepared by CH2M-Jones to 

complete the RCRA Facility Investigation (Rm) for Area of Concern (AOC) 609 in Zone F of 

the CNC. Figure 1-1 presents the location of Zone F within the CNC. 

1.1 Background 
AOC 609 is the site of Building 1346, a former automotive maintenance facility and gasoline 

station. The focus of the RFI is a 560-gallon waste oil underground storage tank (UST) and 

associated fill piping, which was removed in 1996. Historical service station activities in the 

AOC 609 area include those of Building 1262, the Navy Exchange Service Station, which 

was constructed during the early 1950s and is located southeast of Building 1346. Based on 

a review of aerial photographs, a series of aboveground storage tanks (ASTs) were installed 

adjacent to Building 1262, and were apparently used for storage of fuels, oils, and other 

materials. Building 1262 was later dismantled to provide space for the construction of 

Building 1346 in 1962. Figure 1-2 shows an aerial photograph of the AOC 609 area. 

A series of five USTs, aU constructed of steel and used to store motor fuel, were installed 

east of Building 1346 in the early 1960s. These tanks consisted of one 10,000-gallon and four 

4,000-gallon tanks. The tanks were removed in 1978 and replaced with three new 10,000- 

gallon steel tanks. In 1978, a 560-gallon waste oil UST was also added near the west side of 

Building 1346. The motor fuel USTs were removed from service in 2991 after a tank 

tightness test revealed a leak(s) in the system. Three 10,000-gallon fiberglass USTs were 
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installed in 1991 and remain in service. The USTs are currently used by the South Carolina 

Gas and Electric Company. 

Releases associated with the motor fuel USTs located southeast of Building 1346 are 

designated "Site 25." These releases have been investigated in conjunction with the 

SCDHEC UST program. Furthermore, a corrective action plan for Site 25 is under 

development by CHZM-Jones; therefore, Site 25 issues do not pertain to the subject 

discussion of AOC 609. 

Release(s) associated with the 560-gallon waste oil tank and piping are designated "Site 24," 

and are the sole investigative sources for AOC 609. The waste oil tank and fill pipes were 

removed in 1996. The UST received waste oil from a series of drains inside the maintenance 

garage of Building 1346. The tank was inspected upon removal and observed to be in good 

condition. However, a loose connection and stained soiI were noted in the conveyance 

piping from maintenance garage drains, approximately four feet from the tank. Soil and 

groundwater samples taken at the time of h e  waste oil tank removal revealed the presence 

of inorganics, total recoverable petroleum hydrocarbons, and volatile constituents. 

As part of the RFI, EnSafe Inc. (EnSafe) advanced six soil borings to assess the presence of 

soil contamination in the vicinity of the UST and related fill piping. In addition, EnSafe 

performed three groundwater sampling events in late 1996 and early-to-mid 1997 from 

seven existing monitor wells surrounding the AOC 609 area. The findings were reported in 

the Zone F RFI Report, Revision 0 (EnSafe, 1997). The chemicals of concern (COCs) that were 

identified included benzo(a)pyrene equivalents (BEQs) and metals (arsenic, beryllium, 

antunony, and manganese) in surface soil; and benzene, toluene, ethyl benzene, and xylenes 

(BTEX), semivolatile organic compounds (SVOCs) (mainly polycyclic aromatic 

hydrocarbons [PAHs]), aluminum, and arsenic in groundwater. These chemicals were 

identified as COCs, assuming that risk levels above 1 in a million and a hazard index (HI) 

above 1.0 are unacceptable. 

Additional investigations were made by EnSafe as presented in the Zone F RFI Work Plan 

Addendum (EnSafe, 1999) to delineate the extent of inorganic chemicals in surface soil, 

subsurface soil, and groundwater. The results of these additional investigations are 

presented in this RFI Report Addendum. 
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1.2 Purpose of the RFI Report Addendum 
This report provides information about AOC 609 that documents the conclusions from the 

RFI report, provides the results of additional sampling performed after the RFI, evaluates 

the additional data, and provides conclusions regarding site closure. 

The results of additional investigations subsequent to the Zone F R F I  Report, Revision 0 are 

presented to complete the nature and extent investigation for chemicals of potential concern 

(COPCs) identified in surface soil, subsurface soil, and groundwater. 

Prior to changing the status of any site in the CNC RCRA CA pennit, the BRAC Cleanup 

Team (BCT) agreed that the following issues should be considered: 

Status of the RFI 

Presence of metals (inorganics) in groundwater 

Potential W a g e  to Solid Waste Management Unit (SWMU) 37, Investigated Sanitary 
Sewers at the CNC 

Potential linkage to AOC 699, Investigated Storm Sewers at the CNC 

Potential linkage of AOC 504, Investigated Railroad Lines at the CNC 

Potential linkage to surface water bodies (Zone J) 

Potential contamination associated with oil/water separators (OWSs) 

Relevance or need for land use controls at the site 

Information regarding these issues is provided in this report addendum to expedite 

evaluation of the site. 

1.3 Report Organization 
This RFI Report Addendum consists of the following sections, including this introductory 

section: 

1.0 Introduction - Presents the purpose of the report and background information relating 

to the RFI Report Addendum. 

2.0 Summary of RFI Conclusions for AOC 609 - Summarizes the conclusions from the 

RFI investigations and risk evahatiom for AOC 609. 

3.0 Summary of UST Removal and Subsurface Assessment Reports - Summarizes the 

activities and conclusions from the UST removal and subsequent investigations at Sites 24 

and 25. 
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4.0 Summary of Additional Investigations -Summarizes information collected after 

completion of the RFI report. 

5.0 COPC/COC Refinement -Provides further evaluation of COPCs based on RFI and 

additional data to assess them as COCs. 

6.0 Summary of Information Related to Site Closeout Issues-Discusses the various site 

closeout issues that the BCT agreed to evaluate prior to site closeout. 

7.0 Recommendations-Provides recommendations for proceeding with site closure. 

8.0 References - Lists the references used in this document. 

Appendix A contains excerpts from the Zone F RE1 Report, Revision 0 (EnSafe, 1997). 

Appendix B contains the Initial Groundwater Assessment Reportfor Site 24, Building NS1346 

(Tetra Tech NUS, Inc. [TtNUS], 2000), the Rapid Assessment Reportfor Site 25, Building 

NS1346 (TtNUS, 1999), and the UST ~siessment Report for UST 1346 

(SPORTENVDETCHASN, 1996). 

Appendix C contains responses to SCDHEC comments concerning the Zone F RF1 Report, 

Revision 0 for AOC 609. 

Appendix D contains analytical data from sampling subsequent to the RFI report. 

Appendix E contains validation reports from the data from sampling subsequent to the RFI 

report. 

Appendix F contains the monitor well construction diagrams of wells installed subsequent 

to the RFI report. 

Appendix G contains the results of the synthetic precipitation leaching procedure (SPLP) 

tests conducted at AOC 609, as well as the data relevant to the development of site-specific 

soil screening levels (SSLs). 

Appendix H contains CH2M-Jones' Responses to SCDHEC Comments concerning the RFI 

Report Addendum {Revision 0) for AOC 609, Zone F (CH2M-Jones, 2001). 

All tables and figures appear at the end of their respective sections. 
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2.0 Summary of RFI Conclusions for AOC 609 

As part of the Zone F WI, soil and groundwater investigations were conducted at AOC 609. 

During the RFI, six soil borings were advanced for the collection and analysis of surface and 

subsurface soils in the vicinity of the former waste oil UST and associated fill pipeline. 

Analytes included metals, cyanide, SVOCs, volatile organic compounds (VOCs), 

polychlorinated biphenyls (PCBs), pesticides, and dioxin from soil borings 609SB001, 

609SB002, and 409SB003. Metals, SVOCs, and VOCs were sampled from soil borings 

609SB004,609SB005, and 609SB006. PCBs, pesticides, and dioxins were analyzed from 

duplicate samples at surface soil borings 609SB001,609SB002, and 609SB003. Figure 2-1 

presents the site and the RFI sampling locations. 

Groundwater monitor wells previously installed to investigate the release(s) from the fuel 

UST system at Building 1346 were sampled during the RFI. Monitor wells were labeled 

SMEGWOOl through SMEGW008. Well number SMEGW002 was damaged and full of 

sediment, and was not used for the RFI. This well is scheduled to be abandoned. 

Groundwater was sampled three consecutive times between November 1996 and 

September 1997 from seven monitor wells and analyzed for metals, SVOCs, and VOCs. 

Groundwater samples collected during the first sampling event were also analyzed for 

cyanide, PCBs, and pesticides. 

During the RFI, EnSafe stated that groundwater flow was to the east-southeast at a rate of 

8.7E-4 feet per day (ft/d), with a hydraulic gradient of 3.5E-3 feet per foot (ft/ft). Figures 

10.5-2 and 10.5-3 from the Zone F RFI Report, Revision 0 (EnSafe, 1997), depicting 

groundwater elevations and flow direction, are presented in Appendix A. 

The Zone F R F I  Report, Revision 0 presented the results of these soil and groundwater tests, 

including conclusions concerning contamination and risk. Soil borings F6WSB007 through 

F609SB012, including groundwater monitor wells F609GW001 and F609GW002, were 

installed subsequent to the RFI report and are discussed in Section 4.0 of this RFI Report 

Addendum. Conclusions from the Zone F R F I  Report, Revision 0 are summarized below. 

2.1 Surface Soil Results 
No VOCs, PCBs, or pesticides were detected at concentrations above the U.S. 

Environmental Protection Agency (EPA) Region I11 residential risk-based concentrations 

(RBCs) at HI=O.l in the surface soil samples. One SVOC, benzo(a)pyrene, was detected at a 
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concentration (160 micrograms per kilogram [pg/kgj) exceeding its RI3C at soil boring 

609SB001. Dioxins were detected in the three duplicate surface samples collected from 

boring locations 609SB001,609SB002, and 609SB003; however, concentrations did not 

exceed the RBCs. 

Antimony (12.2 milligrams per kilogram [mg/kg]), arsenic (113.8 mg/kg), and chromium 

(37.8 mg/kg) concentrations in the soil sample collected from 609SB002 exceeded Ensafe's 

background reference concentrations (BRCs) for Zone F surface soil and their respective 

RBCs. This location was re-sampled in later investigations. Iron concentrations detected in 

all surface soil samples also exceeded the RBC at HI=0.1. However, EnSafe1s surface soil 

BRC for iron was higher than the RBC, and none of the iron concentrations exceeded the 

surface soil BRC. 

Cyanide was not detected in the surface soil samples at concentrations exceeding the BRC 

or its RBC. Section 10.5.3.1 and Table 10.5.4 in Appendix A present the excerpts for the 

nature of the contamination detected in the surface soils for the initial RFI. 

EnSafe identified BEQs, antimony, arsenic, beryllium, and manganese as COPCs in the 

surface soil at AOC 609. Section 10.5.6.2 in Appendix A presents the COPCs identified in 

the Zone F RFI Report, Revision 0. Since then, beryllium has been re-classified as a non- 

carcinogen, and its maximum detected surface soil concentration of 1.45 mg/kg is well 

below the current RBC of 16 mg/kg (HI=O.l). 

Subsurface Soil Results 
No SVOCs or VOCs exceeded their respective SSLs in subsurface soil samples. SSLs from 

the EPA Soil Screening Guidance: Technical Background Document (1996) with dilution 

attenuation factor (DAF)=20 and the subsurface soil BRC were used for comparison. VOCs 

detected in subsurface soil were re-evaluated by comparing them with SSLs (DAF=1.0) in 

this evaluation; none were above the revised SSL. No inorganics were detected exceeding 

the BRC and SSLs in subsurface soil samples. 

EnSafe did not identify any COPCs in the subsurface soil at AOC 609. Section 10.5.3.1 and 

Table 10.5.4 in Appendix A of this report addendum present the excerpts for the nature of 

contamination detected in the subsurface soils during the initial RFI. 



RFl REPORT AWENDIRA, AOC 609, ZONE F 
CHARLESTON NAVAL COMPLEX 

Groundwater Results 
Six shallow groundwater monitor wells, SMEGW001, SMEGW003, SMEGW004, 

SMEGWOOS, SMEGW007, and SMEGWOOS (installed to an approximate depth of 13 feet 

below land surface [ft bls]), and one deep groundwater monitor well, SMEGWOOG (installed 

to an approximate depth of 26 ft bls), were sampled three times between November 1996 

and September 1997. EnSafers groundwater screening criteria were the greater of the Zone F 

BRC, EPA Region Ill tap water RBCs (noncarcinogens at HI=O.l), and maximum 

contaminant 1eveJ.s (MCLs). 

VOCs, consisting of benzene, ethylbenzene, and toluene, were consistently detected above 

their respective tap water RBCs and MCLs at groundwater monitor well SMEGW005. 

Xylene was also detected at SMEGWOOS at concentrations above its respective tap water 

RBC and MCL during the first sampling event, but decreased to below the MCL during the 

second and third sampling events. These detections are likely related to past he1 releases 

from the former leaking fuel USTs at the site. These fuel releases are being remediated by 

CWM-Jones under the UST program. 

Chlorobenzene was detected at a concentration equal to the tap water lU3C (11 micrograms 

per liter [pg/L]) during the first sampling event only at well location SMEGW004. No 

detections of chlorobenzene were noted in any of the subsequent sampling events. Also, 

none of the common gasoline contaminants, such as benzene, ethyl benzene, toluene, or 

xylene, were detected in groundwater samples from well SMEGW004, which is closest to 

the former waste oil tank location. 

1,2-dichlorethane was detected at deep groundwater monitor well SMEGW006 at 

concentrations above the tap water RBC, but below the MCL in the groundwater samples 

collected during the second- and third-quarter events. 1,2-dichloroethane was not detected 

in any of the shallow groundwater sampling locations at AOC 609.1,Z-dichloroethane is a 

common gasoline additive and its presence at these very low concentrations is most likely 

related to the motor vehicle fuel release being remediated as part of the UST program. 

SVOCs consisting of 2,4dimethylphenol, 2-methylnaphthalene, 2-methylphenol, 4 

methylphenol, and naphthalene exceeded their respective tap water RBCs in all three 

sampling events at groundwater monitor well SMEGWOOS. It is also likely that these 

constituents are associated with the petroleum hydrocarbons that are part of the UST 

operations, and were not detected in the well near the waste oil tank (SWMEGW004). 

During the third sampling event, Pentachlorophenol (PCP) (2 pg/L) exceeded tap water 

RESCs and MCLs only at SMEGW005. 
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Aluminum was detected in all wells sampled during the RFI with concentrations ranging 

from 87 kg/L to 7,745 ~lg/L. A l e u r n  concentrations exceeded the tap water RBC (3,700 

pg/L, HI=0.1) at SMEGWOOl and SMEGW007 during the first sampling event, and at 

SMEGW007 during the third sampling event. No MCL was specified for aluminum in the 

Zone F RFI  Report, Revision 0; thus, screening of aluminum in the groundwater was 

compared to the tap water RBC. 

Arsenic was detected in all sampling events at all locations with concentratiox1s ranging 

from 3.1 yg/L to 65.2 pg/L. Arsenic concentrations exceeded the MCL (50 pg/L) at well 

SMEGWOOl during the first two sampling events, and at wells SMEGWOO5 and SMEGWOOG 

during fhe third event. Arsenic concentrations detected in the samples collected from 

SMEGW004 and SMEGWOOS exceeded the tap water RBC, but were less than the MCL. 

Iron concentrations also exceeded tap water RBCs (M=0.1) at all wells sampled, however 

were within the background levels detected in Zone F. These background concentrations 

were not reported as part of RFI but can be extracted from the analytical database. 

Lead was detected above the MCL of 15 pg/L at SMEGWOO3 during the second sampling 

event only, and was near or below background in the third and fourth sampling events. 

Manganese concentrations were detected above EnSafe1s shallow groundwater BRC (2,010 

pg/L) in one sample collected from SMEGWOOl(3,310 pg/L) during the third sampling 

event. Manganese was also detected above EnSafefs deep groundwater BRC (1,256 pg/L) 

during the first two sampling events at SMEGWOOG, with concentrations of 1,300 pg/L and 

1,740 pg/Lf respectively. 

ThaUium was detected above its MCL in the sample collected from deep groundwater 

monitor well SMEGWOOG (9.3 pg/L) during the second sampling event only. Thallium was 

not detected in the other two sampling events, nor was it detected in any of the shallow 

groundwater sampling locations. 

PCBs and pesticides were not detected in the groundwater at AOC 609. Section 10.5.4.1 and 

Table 10.5.8 in Appendix A present the nature of the contamination detected in the 

groundwater during the initial RFI. 

EnSafe identified album, arsenic, benzene, chlorobenzene, toluene, xylenes, 2,4- 

dimethylphenol, ethylbenzene, 2-methyphenol, 4-methylphenol, and naphthalene as 

COPCs in groundwater. Section 10.5.6.2 in Appendix A presents the COPCs identified in 

the groundwater for the initial RFI. 
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2.4 Human Health Risk Assessment 
As part of the RFI, EnSafe conducted a human health risk assessment (HHRA) for the 

COPCs identified in the surface soil (BEQs, antimony, arsenic, beryllium, and manganese). 

Maximum detected concentrations were used as the exposure point concentrations (EPCs). 

Approximately 95 percent of the Incremental Lifetime Cancer Risk (ILCR), calculated at 

3 x 10-4 for a resident, were from soil ingestion exposures to arsenic at 113.8 mg/kg. The 

remaining five percent of the risk was from exposure to ingestion of beryllium and BEQs. 

The HIs for adult and child residents were below 1.0. 

Similarly, the majority of risks to future workers are estimated using the maximum detected 

arsenic concentration in soil. The ILCR based on this calculation is 3 x 10-5, with beryllium 

as a minor contributor to the overall risks. Beryllium has since been re-classified by the EPA 

to a non-carcinogenic status; thus its contributions can be deleted from these RFI risk 

estimates. 

Groundwater had several metals and petroleum hydrocarbons identified as COPCs, mostly 

in well SMEGW005, away from waste oil storage operations at AOC 609. The groundwater 

COPCs identified during the RFI are aluminum, arsenic, benzene, chlorobenzene, toluene, 

xylenes, 2,4-dimethylphenol, ethylbenzene, 2-me thyphenol, Cmethylphenol, and 

naphthalene, based on detections in various wells, including UST- related contamination. 

The majority of the groundwater ingestion risk to a future residential receptor is from 

benzene, which is related to fuel UST releases at the site, and arsenic (ILCR = 2 x 10-2). The 

calculated non-carcinogenic HI is 21 for an adult and 50 for a child. The COPCs which 

contribute signrficantly to both residential and industrial receptors' non-carcinogenic risk 

(HI >>LO) are arsenic, 4-methylnaphthalene, and toluene. The industrial worker ingestion 

exposure-based ILCR is at 4 x 10-3, and the calculated HI is 8.0. The COPCs are the same as 

those for a residential receptor for both ILCR and HI. All COPCs which contribute risks at 

or above a 1 in a million (10-6) level were included as COCs in the Zone F RFI Report, Revision 

0. 

2.5 Conclusions and Recommendations 
Based on the analytical and HHRA results, the Zone F RFI Report, Revision 0 concluded that 

a CMS should be conducted for the surface soil and shallow groundwater COCs identified 

at AOC 609. 





Section 3.0 
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3.0 Summary of UST Removal and Subsurface 
2 Assessment Reports 

Waste Oil Tank Removal 
In May 1996, the Supervisor of Ship Building, Conservation and Repair, United States Navy, 

Portsmouth Virginia, Environmental Detachment Charleston (SPORTENVDETCHASN), 

removed the 560-gallon waste oil UST, including the associated piping line(s). At the time 

of removal, the waste oil UST was found to be in good condition with no visible holes or 

leaks; however, a joint in the piping located approximately four feet from the north end of 

the UST was found to be loose and showed signs that it had leaked. Ten confirmation soil 

samples were taken from the native soils beneath the UST and associated piping and 

analyzed for VOCs (BTEX and naphthalene), SVOCs (PAH compounds), and metals. One 

confirmation groundwater sample was also collected at the location of the UST and 

analyzed for BTEX, naphthalene, PAHs, and metals. A UST Assessment Report for UST 

NS1346 was prepared by SPORTENVDETCHASN (1996) summarizing the UST removal 

and confirmation sampling results. This UST assessment report, which is included in 

Appendix B of this report addendum, was also presented and discussed in the Zone F R F I  

Report, Revision 0 (EnSafe, 1997). 

In 1999, TtNUS performed a subsurface investigation to delineate the nature and extent of 

suspected soil and groundwater impacts from the UST system (Site 24). As part of the 

T t W S  investigation, soil and groundwater samples were collected from 16 direct-push 

borings. Four shallow permanent groundwater monitor wells were installed to monitor 

groundwater quality and flow direction, and one deep monitor well was installed for 

vertical groundwater quality delineation. The groundwater samples were analyzed at a 

fixed-based laboratory for VOCs (BTEX, naphthalene, methyl-tert-butyl-ether [MTBE], and 

ethylene dibromide), SVOCs (PAH compounds), and metals. Six soil samples were selected 

for hed-base laboratory analysis for VOCs (BTEX and naphthalene) and SVOCs (PAH 

compounds). Conclusions from the TtNUS investigation for Site 24 are as follows: 

Groundwater flow at the site is in a west to northwesterly direction. 

No free product was detected in any of the monitor wells at the site. 

Toluene was the only compound detected in the soil sampled at the site. Toluene was 

detected in three of the six samples submitted for fixed-base laboratory analysis. 
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Barium was detected above risk-based screening levels (RBSLs) in four of the five 

groundwater wells sampled. 

A request for NFA was made for Site 24 based on soil and groundwater samples not 

exceeding RBSLs, other than barium. It was concluded in the Initial Groundwater 

Assessment Reportfor Site 24, Building NS1346 (TtNUS, 2000), that barium is not 

associated with past petroleum products or waste oil storage at the site. 

On March 9,2000, SCDHEC issued an NFA letter for Site 24, Building NS1346. A copy of 

the SCDHEC NFA letter and the Initial Groundwater Assessment Report is included in 

Appendix B of this RF1 Report Addendum. 

3.2 Former UST Fuel Release Investigation 
In 1999, TtNUS also performed a subsurface investigation to evaluate soil and groundwater 

impacts resulting from the suspected petroleum release(s) from the UST system (Site 25), 

which is separate from the waste oil tank being investigated as AOC 609. Conclusions from 

the TtNUS investigation of Site 25, as reported in the Rapid Assessment Report for Site 25, 

Building NS1346 (TtNUS, 1999), are as follows: 

Groundwater flow was determined to be in a southwesterly direction 

Benzene and naphthalene concentrations in soil exceeded UST Program RBSLs 

VOCs were detected above RBSLs in one monitor well (SMEGW005) and MTBE 

exceeded RBSLs at SMEGWOOG and 609GW001 

Corrective actions are required at Site 25 

The Rapid Assessment Report is also included in Appendix B of this RFI Report Addendum. 



Section 4.0 
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4.0 Summary of Additional Investigations 

During the latter part of 1997 and 1999, EnSafe continued the RFI investigations with soil 

sampling, groundwater monitor well installation, and groundwater sampling. These 

planned investigations were to address comments received from SCDHEC on the Zone F 

R F I  Report, Revision 0 (EnSafe, 1997), and intended to resolve data gaps for delineating the 

extent of metals in surface and subsurface soils near 609SB002, as well as further monitoring 

for metals and VOCs previously detected in groundwater. The responses to SCDHEC's 

comments on the RFI Report are presented as Appendix C. The data from the additional 

investigations are summarized in this section; the analytical data, data validation reports, 

and monitor well construction diagrams are provided as Appendices D, E, and F, 

respectively. Soil boring and monitor well locations from the additional investigation are 

presented in Figure 4-1. 

Soil Sampling and Analyses 
During the additional investigation of AOC 609, EnSafe installed six borings in 1999 

(609SB007 through 609SB012) in the area of the former waste oil UST in an attempt to 

delineate metals in the shallow soil. These sampling locations are depicted in Figure 4-1. 

Surface and subsurface soil samples were collected from each of these sampling locations 

and analyzed for metals. 

EnSafe also installed two additional soil borings, one in each area of the previously installed 

soil boring locations 609SB001 and 609SB002 (see Figure 4-1). Note that these sample 

locations use the same nomenclature as in the previous sampling event. Surface and 

subsurface soil samples were collected from these borings and analyzed for total metals, 

SPLP metals, PCBs, SPLP PCBs, pesticides, SPLP pesticides, SVOCs, SPLP SVOCs, VOCs, 

and SPLP VOCs. These soil sampling events were conducted on October 15,1999. The SPLP 

analytical data are summarized in Appendix G of this RFI Report Addendum. 

4.1.1 SurfaceSoil 
The laboratory analytical results for detected inorganic concentrations in the surface soil 

were screened against Zones F and G combined background (grid-based) range values. 

Because the Zone F grid-based sample population is fewer than 10, Zones F and G 

background data were combined in order to screen against a greater population of data 

points. For the screening of inorganic compounds in the soils at AOC 609, inorganics that 
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were detected at concentrations within grid-based range were eliminated from further 

consideration. If the inorganic compound was outside this range, it was screened against 

the October 2000 EPA Region 111 residential RBCs (HI=O.l for non-carcinogenic compounds) 

and the AOC 609 site-specific SSLs (using a site-specific DAF = 8.6, as calculated by CH2M- 

Jones). These SSLs were developed by EnSafe after submittal of the Zone F R F I  Report, 

Revision 0. Since these incorporate site-specific conditions for leachability assessment, these 

values were retained in this investigation. Organic analytes were screened against the RBCs 

and SSLs. SSLs for organic analytes were determined from the October 2000 EPA Region 111 

RBC tables and adjusted for the site-specific DAF of 8.6. The detected analytes in the surface 

soil samples from the additional investigations are presented in Table 4-1. 

The maximum detected concentrations of lead (511 mg/kg), copper (480 mg/kg), zinc 

(2,650 mg/kg), and antimony (18.5 mg/kg) in one sample, F609SB007, exceeded the 

background concentrations range and their respective RBCs. In addition, antimony and lead 

levels also exceeded SSLs at this sample location. Antimony and lead in the subsurface soil 

sample at the same location (F609SB007) reported concentrations of 0.21 mg/kg and 4.1 

mg/kg respectively, which are well within naturally occurring levels, indicating that 

leaching to subsurface is not occurring. 

Arsenic (30.8 mg/kg) exceeded the combined Zones F and G background (grid-based) 

range and its RBC at 609SB001. Concentrations of iron (38,800 mg/kg), aluminum (36,000 

mg/kg), and vanadium (88.7 mg/kg) exceeded the combined Zones F and G background 

(grid-based) range and RBCs (HI=O.l) at 609SB002. 

Figure 4-2 presents the distribution of lead, arsenic, copper, and antimony. Figure 4-3 

presents the distribution of aluminum, vanadium, and zinc detected in the surface soil 

samples at AOC 609. 

No pesticides, VOCs, or SVOCs were detected at concentrations that exceeded their 

respective RBCs or SSLs. No PCBs were detected in the surface soil samples collected from 

the borings at AOC 609. 

Carcinogenic PAH compounds were screened against the base-wide BRC (twice the 

adjusted mean) for BEQs of 1.304 parts per million (ppm) for surface sods, as determined in 

the Background PAHs Study Rgort :  Technical lnformation for the Development of Background 

BEQ Values (CH2M-Jones, 2001). None of the surface boring locations had a BEQ 

concentration exceeding this reference concentration. 



RH REPORT AWENDUM, AOC 609, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
NOVEMBERrnl 

In summary, no organic COPCs were reported for surface soil at AOC 609. The inorganic 

chemicals aluminum, antimony, arsenic, copper, lead, vanadium, and zinc were retained for 

further evaluation as presented in Section 5.0 of this report. 

4.1.2 Subsurface Soil 
Subsurface soil organic and inorganic results were screened by comparing them against 

SSLs and background values. The subsurface BEQs were screened against the BEQ BRC of 

1.4 ppm for subsurface soils (CH2M-Jones, 2001). Inorganic results were screened against 

the range of subsurface soil background grid sample results from Zones F and G. The 

results of the subsurface soil samples from the additional investigations are presented in 

Table 4-2. 

None of the organic and inorganic compounds detected in subsurface soil samples during 

the additional investigations exceeded the screening criteria at AOC 609. Therefore, no 

COPCs were identified for subsurface soil at AOC 609. 

Groundwater Sampling and Analyses 
Groundwater monitor wells SMEGW001, SMEGW003, SMEGW004, SMEGW005, 

SMEGWOOG, SMEGW007, and SMEGW008 were sampled in November 1997 and analyzed 

for metals, VOCs, and SVOCs. In addition, EnSafe installed two shallow groundwater 

monitor wells (609GW001 and 609GW002) in May 1999 at the southern periphery of AOC 

609 (see Figure 41) to an approximate depth of 12 ft bls to further delineate VOC impacts 

adjacent to SMEGWOOS. The well construction diagrams are provided in Appendix F of this 

RFI Report Addendum. Both wells were sampled in May 1999 and analyzed for metals, 

pesticides/PCBs, SVOCs, and VOCs. These wells were re-sampled in October 1999 for 

metals and VOCs only. Depth-to-groundwater measurements were also conducted to 

further assess the groundwater flow direction. 

4.2.1 Groundwater Flow 
Groundwater elevations measured during the May, September, and November 1997 RFI 

sampling events all indicated groundwater flow in a west to southwest direction. 

Groundwater elevations measured by CH2M-Jones in March and October 2001 revealed a 

groundwater flow direction to the southwest at AOC 609. Data presented in the Site 25 

Initial Groundwater Assessment and Rapid Assessment Reports by TtNUS also concluded that 

groundwater flow is in a west to southwesterly direction, although information from the 

Site 24 Subtitle I investigation indicated a localized flow direction of west: to northwest. 

Figure 4-4 illustrates the groundwater potentiometric surface from groundwater elevations 
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measured on March 26,2001. Although it is possible that groundwater flow direction may 

change slightly due to seasonal factors, measurements at AOC 609 have been consistently in 

a west to southwest direction. 

4.2.2 Groundwater Sampling Results 
All parameters in groundwater samples were compared with MCLs (if available) or EPA 

Region III tap water RBCs if no MCL was available. Inorganic parameters were also 

compared with either the Zones F and G background groundwater upper target level (UTL) 

values or the range of inorganics in background wells in Zones F and G. EnSafe did not 

report a background screening UTL value for iron; therefore, CH2M-Jones developed a 

background (grid-based) value using twice the mean for iron for Zones F and G combined. 

The groundwater sampling results detected from the additional investigations are 

presented in Table 4-3. 

The concentration of aluminum in the groundwater sample collected from F609GW001, 

located southwest of the site at the property boundary during the May 1999 sampling event 

(7,440 pg/L) exceeded the RBC of 3700 pg/L (HI=O.l). No background aluminum levels 

were reported for Zones F and G. 

Antimony was detected in the sample collected from FSMEGWOOl at a concentration of 6.7 

pg/L, which exceeds its MCL. 

The concentration of arsenic in the groundwater sample collected from 609GW002 in May 

1999 (105 pg/L) exceeded the arsenic MCL. The arsenic concentration in this well re- 

sampled in October 1999 was 30 pg/L. Arsenic concentrations in groundwater samples 

from SMEGWOOG during four sampling periods ranged lrom 33.6 to 56.1 &/L, which is 

above the background value of 16.7 mg/L reported for Zone F from the RFI report. Figure 

4-5 presents the distribution of arsenic in the shallow groundwater samples at AOC 609 for 

all monitoring events since 1996 to 1999. 

VOCs and SVOCs consisting of total xylenes, ethylbenzene, benzene, toluene, 2,4- 

dimethylphenol, naphthalene, 2-methylnaphthalene, 2-methylphenol (o-cresol), and 4- 

methylphenol (p-cresol) were detected in the groundwater at SMEGW005 at concentrations 

exceeding applicable screening criteria. The concentrations of these compounds have been 

consistently detected during previous sampling events at SMEGWOOS. This contamination 

appears to be associated with the previous fuel release from the USTs that is being 

remediated under the UST program. 
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Summary of COPCs Identified 
Inorganic analytes detected in the surface and subsurface soils above the background (grid- 

based) range for Zones F and G combined were not considered COPCs if their detected 

concentrations were less than the RBCs and SSLs. Inorganic analytes detected in the 

groundwater above the background (grid-based) UTL for Zones F and G combined were 

not considered COPCs if their concentrations were less than the EPA Region HI tap water 

RBCs or MCLs. Based on these screening criteria, the following COPCs were identified from 

the additional investigations at AOC 609. 

4.3.1 Surface Soil 
Alumhum, antimony, arsenic, copper, iron, lead, vanadium, and zinc were identified as 

COPCs requiring further evaluation in the surface soil at AOC 609. 

4.3.2 Subsurface Soil 
No COPCs were identified in the subsurface soils at AOC 609. 

4.3.3 Groundwater 
A l ~ u m ,  antimony, and arsenic were identified as COPCs for wells in the vicinity of 

AOC 609. Several petroleum hydrocarbon constituents, particularly benzene, were 

identified in well FSMEGW005. Fuel-related hydrocarbons (total xylenes, ethylbenzene, 

benzene, toluene, 2,4dimethylphenol, naphthalene, 2-methylnaphthalene, 2-methylphenol 

10-cresol], and Lmethylphenol [p-cresol]) are further discussed as COPCs in Section 5.0, but 

are not believed to be related to releases from the waste oil tank at AOC 609. These 

parameters are related to the previous release of fuel from the USTs being remediated under 

the UST program. 
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TABLE 4-1 
Analytes Detected in Surface Soil 
RFI Report Addendum, AOC 609, Zone F, CNC 

Calculated Surface Soil 

Soil-to- EPA Background 
Sample Groundwater Region Ill (Grid-based) 

Concentration SSla Residential Concentration 
Parameter Location and Qualifier Units DAF=8.6) soil R B C ~  RangeC 

lnorganics 
Aluminum F609SBOO1 4,080 = mglkg 220,000 7,800 2,190 to 19,400 

F609SB002 36,000 = 

Antimony F609SBOOl 2.80 J mg/kg 12 

F609SB002 t .40 J 

F609SB007 -1 
F609SB008 0.91 J 

F609SBOO9 0.33 J 
F609SB010 0.73 J 
F609SB012 0.69 J 

Arsenic 

Barium 

Beryllium F609SBOO1 0.57 J mg/kg 3.6 

F609SB002 1.60 = 
F609SB007 2.10 = 
F609SB008 0.59 = 
F609SB009 0.18 J 

F609SBOO1 30.8 J mglkg 220 0.43 3.0 to 30 
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TABLE 4-1 
+, Analytes Delected in Surface So11 

RFI Report Addendum, AOC 609, Zone F, CNC 

Calculated Surface Soil 

Soil-to- EPA Background 
Sample Groundwater Region Ill (Grid-based) 

Concentration SSLP Residential Concentration 
Parameter Location and Qualifier Units (DAF=8.6) soil R B C ~  FlangeC 

Cadmium F609SBOOl 0.320 J mgfkg 40 7.8 0.12 to 1.7 

Calcium F609SB001 

F609SB002 

F609SB007 

F609SBOO8 

F609SB009 

F609SB010 

F609SB011 
F609SB012 

Chromium, Total F609SB001 

F609SBOO2 

F609SB007 

F609SB008 

F609SB009 

F609SB010 

F609SB011 

F609SB012 

Cobalt 

Copper 
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TABLE 4-1 
Analytes Detected in Surface Soif 
RFl Report Addendum, AOC 609, Zone F, CNC 

Calculated Surface Soil 

Soil-to- EPA Background 
Sample Groundwater Region Ill (Grid-based) 

Concentration SSLS Residential Concentration 
Parameter Location and Qualifier Units (DAF=8,6) soil R B C ~  RangeC 

l ron F609SBOOl 1 1,500 = mg/kg 380,000 2,300 3,570 to 32,700 

Lead 

Magnesium F609SBOOl 

F609SB002 

F609SBO07 

F609SB008 

F609SB009 

F609SB010 
F609SBO11 

F609SB012 

Manganese F609SB001 

F609SBO02 

F609SBOO7 

F609SB008 

F609SBOO9 

F609SBOlO 

F609SB011 

F609SB012 

Mercury F609S500 1 

F609SBOO2 

F609SBOO7 

F609SB008 

F609SBOO9 
F609SB010 

38,800 = 
23,800 = mglkg 

8,830 = 
5,360 = 
17,100 J 
4,180 J 

6,150 J 

122.0 = mglkg 17,000 1,100 32 to 436 

389.0 = 
234.0 = 
115.0 = 
48.3 = 

133.0 J 

46.8 J 

28.7 J 

GNVID1163904&AOC609RFIADDRVO DOC 
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TABLE 4-1 
% - ,  Analytes Detecled in Surface Soil 

RFI Report Addendum, AOC 609, Zone F, CNC 

Calculated Surface Soil 

Soil-to- EPA Background 
Sample Groundwater Region Ill (Grid-based) 

Concentration ssta Residential Concentration 
Parameter Location and Qualifier Units DAF=8.6 soil R B C ~  Rangec 

Nickel F609SBOOl 

F609SBO02 

F609SBO07 

F609SB008 

F609SB009 

F609SBO10 

F609SB011 

F609SB012 

Potassium F609SBO01 

Silver 

Sodium 

Selenium F609SBOO1 2.00 = mglkg 130 39 0.44 to 1.4 

F609SBOO2 2.60 = 
F609SB007 2.70 = 
F609SBOO8 1 .OO J 

F609SB009 0.91 J 
F609SB010 1.50 = 

Tin (Sn) 



RFl REPORT ADDENDUM, AOC 809, ZONE F 
CWUESTON NAVAL COMPLEX 

REYISK)E( 1 
NOVEMBER 2M)l 

TABLE 4-1 
Analytes Detected in Surface Soil 
RF/ Report Addendum, AOC 609, Zone F, CNC 

Calculated surface Soil 

Soil-to- EPA Background 
Sample Groundwater Region Ill (Grld-based) 

Concentration ssLa Residential Concentration 
Parameter Location and Qualifier Units IDAF=$.& soit R B C ~  RangeC 

Vanadium F609SB001 21.4 = mgkg 1,700 55 6.8 to 60 

F609SB002 88.7 = 
F609SB007 22.7 = 
F609SB008 18.7 = 
F609SB009 12.1 = 
F609SB010 35.0 J 

F609SB011 9.4 J 
F609SBO12 11.9J 

Zinc 

Organics 

Acetone F609SBO01 0.069 J mgkg 1.03 780 N A 
F609SBOO2 0.099 J 

BEQ F609SBO01 0.763 WAg NA N A 1.304 

Benzo(a) 
Anthracene 

F609SB001 0.380 J mgkg 0.584 

Benzo(a) 
Pyrene 

Benzo(b) 
F609SB001 0.610 = 

Fluoranthene 
mglkg 1.98 

Benzo(g,h,i) 
F609SB001 0.350 J mg/kg NL 

Perylene 

Benzo(k) 
Fluoranthene 

F609SB001 0.320 J rnglkg 19.8 

Carbon disulfide F609SB001 0.002 J mg/kg 8.17 780 N A 



RFI REPORT ADOENDUM, AOC 609, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISDN 1 
ESOVEMBER m1 

TABLE 4-1 
Analyles Dstected in Surface Soil 
RFI Report Addendum, AOC 609, Zone F, CNC 

Calculated Surface Soil 

Soil-to- EPA Background 
Sample Groundwater Regi0n 111 (Grid-bsed) 

Concentration SSL* Residential Concentration 
Parameter Location and Qualifier Units IDAFd.61 Soil R B C ~  Rangec 

Chrysene F609SB001 0.51 = 62.8 87 0.620 

Dibenz(a, h) 
F609SB001 0.14 J mgkg 0.602 0.087 

Anthracene 

Fluoranthene F609SB001 0.77 = mgfkg 2,666 31 0 N A 

Methyl ethyl 
ketone (2- F609SB001 0.007 = mgkg 3.44 4,700 N A 
butanone) 

Phenanthrene F609SB001 0.36 J mglkg NA N A N A 

Pyrene F609SB001 0.76 = mgkg 292 230 N A 

4,4' - DDO F609SB001 0.066 = mglkg 4.82 2.7 N A 
F609SB002 0.005 = m9lkg 

4,4' - DDT F609SBOO1 0.026 = mgkg 0.499 1.9 N A 

Concentrations in bolded and outlined text exceed the RBCs, SSLs, and the zone background screening criteria. 

a Calculated site-specific Soil-to-Groundwater SSL by SPLP method using site-specific DAF of 8.6 for inorganic 
compounds. Organic compound SSLs are determined from EPA Region Ill RBC Table (October 5,2000) using 
DAF of 8.6. SSLs for lead default to the residential RBC of 400 mg/kg. 

Residential RBCs were obtained from the EPA Region 111 RBC Table (October 5,2000) 
jhtto~/~~~.e~a.aovle~ahome/search.html). H1=0.1 is used for non-carcinogenic compounds; HI=l .O is used for 
carcinogenic compounds. 

Surface soil background (grid-based) concentration ranges are the minimum and maximum detected values in 
Zone F and Zone G combined. Background concentrations for cPAHs are the 2x adjusted mean value as 
presented in fable 4.1, Background PAHs Study Report: Technical information for the Development of 
Background BEQ Values (CH2M-Jones, 2001). 
- - 
DAF 
HI 
J 
N A 
NL 
RBC 
SSL 
ThQ 

Chemical is detected at concentration shown. 
dilution attenuation factor 
hazard index 
Chemical is detected at concentration below the method detection limit; the concentration is not known. 
not applicablelnot available/not analyzed 
no limit 
risk -based concentration 
soil screening level 
target hazard quotient 



RFI REPORT ADDENDUM. AOC 609, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY m1 

TABLE 4-2 
Analyles Detected in Subsurface Soil 
RFI Reporl Addendum, AOC 609, Zone F, CNC 

Catculated Soil-to- Subsurface Soil 
Sample Groundwater Background (Grid- 

Concentration SSL" based) Concentration 
Parameter Location and Qualifier Units (DAk8.6) ~ a n ~ e ~  

lnorganics 

Aluminum F609SB001 

F609SB002 

F609SB007 

F609SBOO8 

F609SB009 

F609SB010 

F609SBOll 

F609SB012 

Antimony F609SBO01 

F609SB002 

F609SB007 

F609SBOO8 

F609SBOO9 

F609SBO10 

F609SBOll 

F609SBO12 

Arsenic 

Barium 

Beryllium F609SB001 

F609SB002 

F609SB007 

F609SBOOB 



RFI REPORT ADDENDUM, AOC 609, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION D 
JULY 2001 

TABLE 4-2 
Analytes Detected in Subsurface Soil 
RFI Report Addendum, AOC 609, Zone F, CNC 

Calculated Soil-to- Subsurface Soil 

Groundwater Background (Grid- 

SSLB based) Concentration 

(DAF=8.6) ~ a n g e ~  

3.6 0.22 to 2.4 

Sample 
Concentration 
and Qualifier Parameter Location Units 

mg/kg Beryllium F609SB009 

F609SBO10 

F609SBOll 

F609SB012 

F609SB001 

F609SBOO2 

F609SBO07 

F609SBOO8 

F609SB009 

F609SBO10 

F609SB011 

F609SB012 

Calcium 

Chromium, Total F609SB001 

F609SBOO2 

F609SB007 

F609SB008 

F609SBOO9 

F609SB010 

F609SB011 

F609SB012 

Cobalt 

Copper 



RFI REPORT ADDENDUM, AOC 609, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

TABLE 4-2 
Analytes Detected in Subsurface Soil 
RFI Report Addendum, AOC 609, Zone F, CNC 

Parameter Location 

Lead 

l ron F609SB008 

F609SB009 

F609SB010 

F609SB011 

F609SB012 

F609SBOO1 

F609SB002 

F609SBOO7 

F609SBOO8 

F609SBOO9 

F609SB010 

F609SBO11 

F609SBO12 

Magnesium F609SB001 

F609SBOO2 

F609SB007 

F609SB008 

F609SBOO9 

F609SB010 

F609SBOll 

F609SBO12 

Manganese F609SB001 

F609SB002 

F609SB007 

F609SBOO8 

F609SB009 

F609SB010 

F609SBO11 

F609SB012 

Mercury F609SBOOl 

F609S8009 

F609SB010 

Nickel F609SB001 

F609SB002 

F609SB007 

F609SB008 

F609SB009 

F609SB010 

Calculated Soil-to- Subsurface Soil 
Sample Groundwater Background (Grid- 

Concentration SSLa based) Concentration 
and Qualifier Units (DAF4.6) ~ a n g e ~  

1,710 = mgfkg 380,000 3,110 to 58,100 

33,300 = 

3,530 J 

21,500 J 

18,400 J 

17.7 = mg/kg 400 

8.1 = 

4.1 = 

2.3 = 

49.9 = 

6.2 J 

50.1 J 
10.1 J 

430 J mg/kg NL 

1,110 J 

363 J 

216 J 

4,410 = 

291 J 

2,320 J 

978 J 

55.1 = mg/kg 17,000 

51.2 = 

35.8 = 
18.9 = 

398.0 = 
48.3 J 

363.0 J 

40.6 J 

0.06 = m @kg 25 

0.38 J 

0.07 J 



RFI REPORT ADDENDUM. AOC 809, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

TABLE 4-2 
Analytes Detected in Subsurface Soil 
RFI Report Addendum, AOC 609, Zone F, CNC 

-- 

Parameter Location 

Nickel F609SBO11 

F609S6012 

Potassium F609SB001 

F609SBOO2 

F609SBOO7 

F609SB008 

F609SB009 

F609SB010 

F609SB011 

F609SB012 

Sodium 

Selenium F609SB001 

F609SB002 

F609SB007 

F609SB008 

F609SBOO9 

F609SB011 

F609SB012 

F609SB002 

F609SB007 

F609SBO08 

F609SB009 

F609SBO10 

F609SBOll 

F609SBO12 

Tin (Sn) F609SB00 t 

F609SB002 

F609SB008 

Vanadium F609SB001 

F609SB002 

F609SBOO7 

F609SB008 

F609SB009 

F609SB010 

F609SB011 

F609SB012 

Zinc 

Calculated Soil-to- Subsurface Soil 
Sam pie Groundwater Background (Grid- 

Concentration SSL' based) Concentration 
and Qualifier Units (DAF=8.6) I3angeb 

12.0 J mg/kg 480 1.9 to 22 



RFI REPORT ADDENDUM, AOC 509, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2031 

TABLE 4-2 
Analytes Detected in Subsurface Soil 
RFI Report Addendum, AOC 609, Zone F, CNC 

Sample 
Calculated Soil-to- Subsurface 'Oil 

Groundwater Background (Grid- 
Concentration ssLa based) Concentration 

Parameter Location and Qualifier Units (DAF=8.6) ~ a n g  eb 

Zinc 

- 

BEQ 

Benzo(a) 
Anthracene 

Benzo(b) 
Fluoranthene F609SB001 0.09 J mg/kg 

Chrysene F609SB001 0.13 J mg/kg 62.8 0.616 

Fluoranthene F609SBOO 1 0.24 J mglkg 2,666 N A 

tndeno(l,2,3-c,d) 
pyrene 

Phenanthrene F609SB001 0.16 J mg/kg N A N A 

Pyrene F609SB001 0.21 J WYkg 292 N A 

4,4' - DDE F609SB00 1 0.0063 J mglkg 15.5 N A 

Concentrations in bolded and outltned text exceeded SSLs, and the zone background screening criteria. 

"Calculated site-specific Soil-to-Groundwater SSL by SPLP method using site-specific DAF of 8.6 for inorganic 
compounds. Organic compound SSLs are determined from EPA Region Ilf RBC Table (October 5, 2000) using 
DAF of 8.6. SSLs for lead default to the residential RBC of 400 mglkg. 

Subsurface soil background (grid-based) concentration values are the minimum and maximum detected values 
in Zone F and Zone G combined. Background concentrations for cPAHs are the 2x adjusted mean value as 
presented in Table 4.1, Background PAHs Study Reporl: Technical lnforrnation for the Development of 
Background BEQ Values (CH2M-Jones, 2001). 
- - 
DAF 
HI 
J 
N A 
NL 
RBC 
SSL 
ThQ 

Chemical is detected at concentration shown. 
dilution attenuation factor 
hazard index 
Chemical is detected at concentration below the method detection limit; the concentration is not known. 
not applicabletnot availablelnot analyzed 
no limit 
risk-based concentration 
soil screening level 
target hazard quotient 



RFI REPORT ADDENDUM, AOC a, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

TABLE 4-3 
Analytes Detected in Groundwater 
RFI Report Addendum, AOC 609, Zone F, CNC 

Sample EPA Region Ill 
Concentration MCL for Tap Water RBCC Groundwater 

Parameter Location and Qualifier Units Drinking Watera (ThQ=o,I) B R C ~  

Inorganics 

Aluminum F609GW001 I 7,440 J I WlL 200b 3,700 4.320 to 4,941' 

F609GW 001 153 J 

F609GW002 308 J 

FSMEGWOOl 661 = 

FSMEGW 008 58.6 J 

Antimony FSMEGWWI p p g / ~  

Arsenic F609GW001 

F609GW 001 

F609GW002 

F609GW 002 

FSMEGW001 

FSMEGW003 

FSMEGW004 

FSMEGW005 

FSMEGW007 

FSMEGWOO8 

Barium F609GW001 

F609GW001 

F609GW002 

F609GW 002 

FSMEGWOOl 

FSMEGW003 

FSMEGW004 

FSMEGW005 

FSMEGW 007 

FSMEG WOO8 

FSMEGWOOGe 

Cadmium FSMEGW001 0.64 J P ~ / L  

FSMEGWOOS 1.00 J 

FSMEGWOO8 1 .OO J 

FSMEGWO06e 0.51 J ~1!3/L 

Calcium F609GW001 24,200 J pg/L 

F609GW001 24.600 = 



RFI REPORT ADDENDUM, AOC 603, ZONE F 
CHARLESTON NAVALCOMPLEX 

REVISION 0 
JULY 2001 

TABLE 4-3 
Analytes Detected in Groundwater 
RFI Reporf Addendum, AOC 609, Zone F, CNC 

Parameter Location 

Calcium F609 G WOO2 

F609GW 002 

FSMEGWOOI 

FSMEGW003 

FSMEGW004 

FSMEGW005 

FSMEGW007 

FSMEGW 008 

FSMEGWOOGe 

Chromium, Total F609GW001 

F609GW002 

Cobalt F609GW 001 

FSMEGWOOI 

FSMEGW003 

FSMEGW 004 

FSMEGW005 

FSMEGW007 

FSMEGW008 

F609GW001 

f609GW002 

Copper 

l ron F609GW001 

F609G WOO1 

F609GW 002 

F609G W 002 
FSMEGWOOI 

FSMEGW003 

FSMEGW004 

FSMEGW005 

FSMEGW007 

FSMEGWOO8 

FSMEGWOOGe 

Lead F609GW 001 

F609GW 002 

Magnesium F609GW001 

F609GW001 

F609 G W 002 

F609GW002 

Sample EPA Region Ill 
Concentration MCL for Water RBCC Groundwater 
and Qualifier Units Drinking Water. (ThO=O.l) B R C ~  



RFI REPORT ADDENDUM, AOC 609, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

TABLE 4 3  
Analytes Detected in Groundwater 
RFI Report Addendum, AOC 609, Zone F, CNC 

Sample EPA Region Ill 
Concentration Tap Water RBCc Groundwater 
and Qualifier Units Drinking watera (mQ=o.l) BRC* Parameter Location 

Magnesium FSMEGW001 

FSMEGW003 

FSMEGW004 

FSMEGW005 

FSMEGWOO7 

FSMEGWOOB 

FSMEGWOOGe 

Manganese F609GW 001 

F609GW001 

F609GW002 

F609GW 002 

FSMEGWOOl 

FSMEGW003 

FSMEGW 004 

FSMEGW 005 

FSMEGW007 

FSMEGW008 

FSMEGWO06e 

Mercuty 

Nickel F609GW001 

F609GW 002 

FSMEGW001 
FSMEGW003 

FSMEGW004 

FSMEGW007 

FSMEGW 008 

FSMEGWOOGe 

Potassium F609GW 001 

F609GW 001 

F609GW002 

F609GW002 

FSMEGW001 

FSMEG WOO3 

FSMEGW004 

FSMEGW005 

FSMEGW007 



RFI REPORTADDENDUM, AOC 609, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY M01 

TABLE 4-3 
Analyles Detected in Groundwater 
RFI Repofl Addendum, AOC 609, Zone F, CNC 

Parameter Location 

Potassium FSMEGW008 

FSMEGWOOG" 

Selenium F609GW001 

F609GW002 
FSMEGWOOS 

Silver F S M E G W O O ~ ~  

Sodium F609GW001 

F609GW001 
F609GW 002 

F609G W 002 
FSMEGWOOl 
FSMEGW 003 
FSMEGW004 
FSMEGW005 
FSMEGW007 

FSMEGW008 
FSMEGWOOGe 

Vanadium F609GW001 

F609GW 001 

F609GW 002 
F609GW002 
FSMEGW 001 
FSMEGW003 
FSMEGW004 
FSMEGW 005 

FSMEGW007 

Sample EPA Region Ill 
Concentration MCL for Tap Water RBC' Groundwater 
and Qualifier Units Drinking Wate? (T~Q=o.I) B R C ~  

Organics 

Benzene 

Ethylbenzene FSMEGWOOS 1 2,600 1 700 130 

Toluene 

X~lenes, Total FSMEGWOOS I 12,000 I 10,000 1,200 N A 

FSMEGW008 4 

2,4- 
Dimethylphenol 



RFI REPORT ADDENDUM, AOC 609, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

TABLE 4-3 
Analytes Detected in Groundwater 
RF1 Repoti Addendum, AOC 609, Zone F, CNC 

Sample €PA Region Ill 
Concentration MCL for Tap Water RBCC Groundwater 

Parameter Location and Qualifier Units Drinking Water. (ThQ=o.l) B R C ~  

2-methyl- 
Naohthalene FSMEGWOOS 1 100 = 1 pgiL 

2-Methlyphenol FSMEGWOOS pgiL 
(0-cresol) 340 = N A 

4-Methylphenol FSMEGW001 1 J  PS~L N A 18 N A 

(p-cresol) FSMEGWW5 1- 1@L 

Naphthalene FSMEGWOO5 ) 370. 1 C ~ I L  N A 0.65 N A 

Phenol FSMEGW 005 170 = PS/L N A 2,200 N A 

Concentrations in bolded and outlined text exceed the MCL, tap water RBC, and the zone background screening 
criteria. 

a MCLs are maximum concentration levels as published in the EPA National Primary Drinking Water Standards 
document # 81 6-F-01-007 (March, 2001) unless otherwise noted. 

MCLS not listed in the EPA National Primary Drinking Water Standards document # 816-F-01-007 (March, 
2001) were obtained from the EGIS database. 

' ~ a p  water RBCs are from the EPA Region Ill, RBC Table (October 5, 2000). Non-carcinogenic compounds use 
aThQof 0.1. 

BRCs are the UTL values from EnSafefs RFI report or the range of background values reported per well in the 
grid wells. 

Monitor well FSMEGWOOG is screened at 30 feet below groundwater and uses deep groundwater grid-based 
background concentrations. 
f Background reference concentrations for iron are twice the mean of the grid-based sample concentrations for 
Zone F and Zone G combined. 

Aluminum was monitored only in 2 background wells, one in Zone E (EGDEGW026) and one in Zone K 
(KGDKGW001). The values are the detected concentrations in these two wells. 
- - 
DAF 
HI 
J 
N A 
ND 
NL 
RBC 
SSL 
ThQ 

Chemical is detected at concentration shown 
dilution attenuation factor 
Hazard Index 
Chemical is detected at a concentration below the method detection limit; the concentration is not known 
not applicablelnot available/not analyzed 
not detected 
no limit 
risk-based concentration 
soil screening level 
target hazard quotient 









S
H

n
p
k
r:-8

u
n
p
k
ru

 
- 

9
 

-w
ell 

-- -
-

 8
u
Jlry

-u
fm

 
- e

-E
$
z
?
'=
 

n
/ 

R
o

d
-
h

 
/
 - 

S
o

lln
D

ra
h

W
R

ly
U

~
 ---G

to
m

d
w

u
F

kw
 

W
ncYan 

a N 
fa

 
R

o
d

-T
a

d
 

W
.brU

lliiyLhm
 

- 
Q

m
m

&
aw

E
kvrtkn

 
0 

120 Feet 
a
 

F
o

m
#rU

S
T

 Loearon 
P

W
 
-
 

C
onlw

r tn
t.m

l 
0.1 F

w
t 



Shallow: 3.3 to 166 

Groundwater Well 
/v SWMUIAOC Boundary 
n/ Pavement 
0 Zone Boundary I m1D- Waste Oil Line 

A F urn44 

N 
Xoc sos 

Arsenic Results in Groundwater 
0 50 100 Feet Charleston Naval Complex - 



Section 5.0 



Rf l  REPORTAWENDW, AOC 609. ZONE F 
C W S T O N  NAVAL COMPLW 

RNlSlON 1 
NOVEMBEA 2001 

The base-wide background level for antimony ranged between 2.1 and 6.1 !g/L. The 

detected maximum concentration is near the maximum detected background antimony 

levels. Additionally, of the four sampling events conducted at this well, only the second 

and fourth sampling events showed antimony detections indicating that antimony 

detections are sporadic. The laboratory qualifier for both of the detected values from this 

well indicated that antimony was also detected in the blank samples at similar or higher 

concentrations. The tap water RBC value for antimony is 15 pg/L, which was not exceeded 

by this maximum concentration. Based on these considerations, antimony is not considered 

attributable to site operations or the UST system, and is not considered a COC in the 

groundwater at AOC 609. 

5.2.3 Arsenic 
Concentrations of arsenic that exceeded applicable screening criteria were detected in 

groundwater at AOC 609. The distribution of arsenic for all groundwater sampling events is 

presented in Figure 4-5. As shown in Figure 45, the groundwater arsenic exceedances are 

found at locations upgradient and side-gradient of the waste oil system, and are primarily 

located within the monitor wells adjacent to the Site 25 USTs. Furthermore, groundwater 

arsenic concentrations nearest to and downgradient from the former waste oil UST are well 

below applicable screening criteria. The combined background arsenic levels for Zones F 

and G ranged between 5.6 pg/L and 120.2 !g/L. The base-wide background arsenic levels 

ranged between 1.6 and 285 pg/L. As such, the concentrations of arsenic in the 

groundwater at AOC 609 appear to be naturally occurring and do not appear to be related 

to the waste oil UST and associated fill pipe release. Therefore, arsenic is not considered a 

COPC at this site. 

The most plausible explanation for the elevated levels of arsenic is their naturally-occurring 

release into the groundwater in soils due to the action of iron-reducing bacteria. The 

presence of a readily degradable organic substrate (the fuel released from the USTs) and the 

presence of elevated levels of iron in groundwater samples at the site, ranging from 1,570 to 

22,900 pg/L, indicate that conditions favorable to bacterially-mediated iron reduction are 

present, and that iron reduction is likely occurring. Because arsenic in soil is often 

associated with iron oxyhydroxide minerals, the release of arsenic into solution by iron- 

reducing bacteria is a potential reason for the elevated arsenic values observed in wells at 

this site. 



Rn REPORT AWENDUM. AOC 609, ZONE F 
W E S T O N  NAVAL COMPLU 

REVISION 1 
NOVEMBER 2001 

5.2.4 VOCs and SVOCs 
Chlorobenzene had been identified as a COC in the Zone F RFI Report, Revision 0. 

Chlorobenzene was detected once at AOC 609, at 11 pg/L in F609GW004; it was not 

detected in any other sampling events or at any other site wells. When compared to the 

current MCL of 100 pg/L, this compound is not considered a COC at AOC 609. 

Several hydrocarbon VOCs and SVOCs (total xylenes, ethylbenzene, benzene, toluene, 2,4- 

dimethylphenol, naphthalene, 2-methylnaphthalene, 2-methylphenol [o-cresol], and 4- 

methylphenol [p-cresol]) have been consistently detected at concentrations exceeding the 

applicable current or historical screening criteria at well location SMEGW005. These 

compounds are associated with the apparent VOC/SVOC plume associated with the 

documented fuel relea&) at Site 25. There is no evidence to suggest that they are related to 

the waste oil UST system that is the subject of this RCRA investigation. Currently, the fuel 

releases identified at Site 25 are being addressed in accordance with the SCDHEC UST 

program. Further investigation of these hydrocarbons under the RFI is not considered 

relevant to the AOC 609 investigation. 
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RFl REPORT ADDENWM, AOC 609, ZONE F 
CHARLESTON HAVM COMPLEX 

REVISION t 
NOVEMBER 2001 

TABLE 5 2  
Groundwater COPCs - Inorganic Compounds 
RFI Report Addendum, AOG 609, Zone F, Charleston Naval Complex 

Parameter Location 

Aluminum F609GW001 

Antimony F609GW001 

F609GW002 

FSMEGWOOl 

Concentration 
Sample Date -1 Qualifier MCURBC BRC~ 

05/20/1999 7,440 J 37,000 224 



RFI REPORT ADOENWM, AOC 6U9, ZONE F 
CHMIESTON NAVALCOMPLEX 

RM5W 1 
NOVEMBER 2001 

TABLE 5-2 
Groundwater COPCs - inorganic Compounds 
RFl Rqml Addendum, AOC 609, Zone F, Charleston Naval Cmp/ex 

Concentration 
Parameter Location Sample Date m) Qualifier MCURBC B R C ~  

Antimony FSMEGW003 1 111 3/1996 2.1 U 6 NL 
0511 211 997 2.7 J 
09/05/1997 2.7 U 
11/21/1997 1.6 UJ 

FSMEGW004 1 1/21 11 996 3.2 U 

0511 3/1997 3.2 U 

Arsenic F609GW001 05/20/1999 7.5 J 
10/12/1999 47.3 - - 

F609GW002 05/20/1999 1 105 I - - 

FSMEGWOOl 11/21/1996 - - 
0511 211 997 - - 
0911 011 997 37.7 - - 



RFl REPORT ADDENDUM, AOC 609, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
NOVEMBER 2001 

TABLE 5 2  
Groundwater COKs - Inorganic Compounds 
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex 

Concentration 
Parameter Location Sample Date m) Qualifier MCURBC" B R C ~  

Arsenic FSMEGWOOS 1 111 311 996 41.6 J 50 16.7 

09/09/1997 2.1 U 
1 1/20/1997 2.5 J 

FSMEGWOOB 1 1/21/1996 18.4 - - 
05/ 1 3 1  997 21.6 - - 
09/09/1997 31.2 - - 
1 111 911 997 31.5 - - 

Concentrations in bolded and outlined text indicate exceedance of MCLs. 

'RBCs are listed in itaiics where no primary MCL exists. Tap water RBCs are listed in the EPA Region 111 RBC 
table (October 2000). 
b ~ ~ ~ s  are taken from the Zone F RFI Report, Revision 0 (EnSafe, 1997). 
= Analyle is detected at concentration shown 

J Analyte is presented at an estimated concentration 

U Analyte not detected; value is reporting limit 

UJ Analyte not detected; value is estimated reporting limit 



Rn REPORTMDENWM, AOC 604, ZONE F 
CHARLESTON M V A L  COMPLEX 

REVISION 1 
NOVEMBER 2001 

TABLE 54 
Groundwater COPCs - Organic Compounds 
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex 

Concentration 
Parameter Location Sample Date (Mn) Qualifier MCURBC' 

Benzene F609GW001 

F609GW002 

FSMEGWOOl 

Chlorobenzene F609GW001 

F609GW002 

FSMEGW001 



Rfl REPORT ADDENDUM, AOC 609, ZONE F 
CHARLESTON MVAL COMPLEX 

REYlSlON 1 
NOVEMBER 2M)l 

TABLE 5-3 
Groundwater COPCs - Organic Compounds 
Rf/ Report Addendum, AOC 609, Zone F, Charleston Naval Complex 

Concentration 
Parameter Location Sample Date w) Qualifier MCURBC 

Chlorobenzene 

FSMEGW003 

Ethylbenzene F609GW001 

F609GW 002 

FSMEGW001 



FtFl REPORT ADDENDUM, AOC 609, ZONE F 
CHARLESTON NAVAL COMPLEX 

RNIWN 1 
FWlVEMBER 2001 

TA3LE 53 
Groundwater COPCs - Organic Compounds 
RFI Reporf Addendum, AOC 609, Zone F, Chadeston Naval Complex 

Concentration 
Parameter Location Sample Date (wn) Qualifier MCURBC 

Ethylbenzene FSMEGWOO4 09/05/1997 5 U 700 
11/21/1997 5 U 

FSMEGWOOG 

Naphthalene F609GW001 

F609GW002 

FSMEGWOOI 

FSMEGWOOG 1 111 311 996 10 U 
0511 411 997 10 U 

09/09/1997 10 U 
1 1 /20/1997 10 U 



Rn REPORT ADDENDUM, AOC 609, ZONE F 
CHARLESTON MVM COMPlEX 

REVISION 1 
NOVEMBER 2001 

TABLE 5-3 
Groundwater COPCs - Organic Compounds 
RFI Repoti Addendum, AOC 609, Zone F, Charleston Naval Complex 

Parameter Location Sample Date 
Concentration 

W) Qualifier MCURBC? 
. . 

Naphthalene FSMEGW007 

Toluene 

Toluene 

FSMEGWOOB 



RFl REPORT ADDENOM, AOC B09, ZONE F 
CHARLESTON NAVAL COMPLEX 

m N  1 
NOVEMBER 200f 

TABLE 53 
Groundwater COPCs - Organic Compounds 
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex 

Parameter Location Sample Date 
Concentration 

(Mn) Qualifier MCURBC 

Xylenes, Total F609GWOO 1 

2,4-Dimethylphenol F609GW001 

F609GW002 

FSMEGWOOl 



Rn REPORT ADDENDUM. AOC 609. ZONE F 
CtlARLESTON NAVAL COMPLEX 

REVISION 1 
NOVEMBER 2001 

TABLE 53 
Groundwater COPCs - Organic Compounds 
RFI Rwrt Addendum, AAOC 609, Zone F, Charleston Naval Complex 

Concentration 
Parameter Location Sample Date (m-) Qualifier MCURBC 

FSMEGW003 09/05/1997 10 U 730 

11/21/1997 10 U 
FSMEGW004 1 1/21/1996 10 U 

05/13/1997 10 U 
09/05/1997 10 U 
1 1/21 /I997 10 U 

FSMEGW005 1 111 311 996 380 - - 
0511 311 997 120 - - 
09/08/1997 110 - - 

2- F609GW001 05/20/1999 
Methylnaphthalene 

F609GW002 05/20/1999 

FSMEGW001 1 1/21/1996 

0511 2/1 997 

09/10/1997 

11/21/1997 
FSMEGW003 1 f /13/1 996 

05/12/1997 
09/05/1997 
11/21/1997 

FSMEGW004 11/21/1996 

0511 311 997 

09/05/1997 

11/21/1997 

FSMEGWOOS 1 111 311 996 

0511 a 1  997 

09/0811 997 

1 1 /20/1997 



R f l  REPOFIT ADDENOM, AOC 609, ZONE F 
CHARLESTON NAVAL W P L M  

REvlsoNl 
NOVEMBER 2M)l 

TABLE 53 
Grounctwater COPCs - Organic Compounds 
RFI Report Addendum, AOC 609, Zone F, Chaffaton Naval Cornflex 

Concentration 
Parameter Location Sample Date b m )  Qualifier MCURBC 

2- FSMEGWW6 
Methylnaphthalene 



R f l  REPOAT MMNWM, AOC 609, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVWON 1 
NOVEMBER 2001 

TABLE 53 
Groundwater COPCs - Organic Compounds 
RFI Report Addendum, AOC 609, Zone F, Charleston Naval Complex 

-- -- 

Concentration 
Parameter Location Sample Date (PSm Qualifier MCURBC 

2-Methylphenol (o- FSMEGWOOB 
C resol) 

4-Methylphenol (p- F609GW001 
Cresol) 

F609GW002 
FSMEGWOOl 

1 

FSMEGWOOG 1 111 311 996 10 U 
0511 411 997 10 U 
09/09/1997 10 U 
1 1/20/1997 10 U 

FSMEGW007 1 111 311 996 10 U 
05/14/1997 10 U 
09/09/1997 10 U 
11 /20/1997 10 U 

FSMEGWOOB t 1/21/1996 10 U 
0511 311 997 10 U 

09/09/1997 10 U 
1 111 9/1997 10 U 

Concentrations in bolded and outlined text indicate exceedance of MCLs. 
'RBCs are listed in italics where no primary MCL exists. Tap water RBCs are listed in the EPA Region Ill RBC 
table (October 2000). 
U Analyte not detected; value is reporting limit 

J Analyte is presented at an estimated concentration 
= Analyte is detected at concentration shown 
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6.0 Summary of Information Related to Site 
2 Closeout Issues 

6.1 RFI Status 
The Zone F RFI Report, Revision 0 (EnSafe, 1997) addressed SWMUs/AOCs within the CNC, 

including AOC 609. The subsequent Zone F RFI Work Plan A d h d u m  (EnSafe, 1999) 

presented planned sampling and testing to address data gaps at AOC 60!3. The additional 

sampling was performed in late 1997 and in 1999, and the results are reported in Section 4.0 

of this RFI Report Addendum. These data and responses to SCDHEC comments confirm 

that additional soil or groundwater samples are not required. A copy of the responses to 

SCDHEC comments on the Zone F RFI Report, Revision 0 for this site are provided as 

Appendix C. 

In accordance with the RFI completion process, if a determination of No Further 

Investigation (NFI) is made upon completion of the RFI, then a site may proceed to either 

NFA status or to a CMS. The additional investigations have concluded that no COCs are 

present in the soils, and that the presence of arsenic in the groundwater is not attributed to 

the former waste oil UST at AOC 609. 

The remaining sections address the issues that the BCT agreed to evaluate prior to site 

closeout. 

6.2 Presence of lnorganics in Groundwater 
For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

to the occasional or intermittent detection of several metals (primarily arsenic, thaIlium, and 

antimony) in groundwater at concentrations above the applicable MCL, preceded or 

followed by detections of these same metals below the MCL or below the practicable 

quantita tion limit. 

Groundwater samples collected in the vicinity of AOC 609 were analyzed for arsenic, 

thallium, and antimony. Concentrations of arsenic exceeding applicable screening criteria 

were detected in groundwater at AOC 609. The highest concentrations of inorganics were 

generally detected upgradient or sidegradient of the former waste oil UST; thus, the 
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1 Although the RFI report concluded that a CMS is appropriate for AOC 609, further 
2 evaluation of COPCs as presented in this RFI Report Addendum concludes that corrective 
3 action is not necessary and that this RCW site is suitable for unrestricted land use. 

4 Therefore, this site is recommended for NFA under RCRA Subtitle C. However, the RCRA 

5 permit may be modified ody after remedial action at Site 25 is completed. 
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6.0 Summary of Information Related to Site 
2 Closeout Issues 

6.1 RFI Status 
The Zone F RFI Report, Revision 0 (EnSafe, 1997) addressed SWMUs/AOCs within the CNC, 

including AOC 609. The subsequent Zone F RFI Work Plan Addendum (EnSafe, 1999) 

presented planned sampling and testmg to address data gaps at AOC 609. The additional 

sampling was performed in late 1997 and in 1999, and the results are reported in Section 4.0 

of this RFI Report Addendum. These data and responses to SCDHEC comments confirm 

that additional soil or groundwater samples are not required. A copy of the responses to 

SCDHEC comments on the Zone F R F I  Report, Revision 0 for this site are provided as 

Appendix C. 

In accordance with the RFI completion process, if a determination of No Further 

Investigation (NFI) is made upon completion of the RFI, then a site may proceed to either 

NFA status or to a CMS. The additional investigations have concluded that no COCs are 

present in the soils, and that the presence of arsenic in the groundwater is not attributed to 

the former waste oil UST at AOC 609; therefore, CH2M-Jones recommends this site for 

NFA. 

The remaining sections address the issues that the BCT agreed to evaluate prior to site 

closeout. 

6.2 Presence of Inorganics in Groundwater 
For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

antimony) in groundwater at concentrations above the applicable MCL, preceded or 

followed by detections of these same metals below the MCL or below the practicable 

quantitation limit. 

Groundwater samples collected in the vicinity of AOC 609 were analyzed for arsenic, 

thallium, and anhrnony. Concentrations of arsenic exceeding applicable screening criteria 

were detected in groundwater at AOC 609. The highest concentrations of inorganics were 

generally detected upgradient or sidegradient of the former waste oil UST; thus, the 
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distribution of arsenic exceedances is inconsistent with the waste oil UST as the primary 

source of inorganics in the groundwater at AOC 609. 

Thallium was detected above MCLs during one sampling event at well SMEGW006. This 

well is screened in the deep groundwater. No MCL exceedances are present in the shallow 

groundwater; therefore, this single thallium occurrence is not related to the UST source at 

AOC 609. 

Antimony was detected above MCLs during one sampling event at well SMEGW001. Well 

SMEGWOOI is located upgradient of the former waste oil UST; thus, the waste oil UST is not 

the source of this single occurrence of antunony in the groundwater at AOC 609. 

6.3. Potential Linkage to SWMU 37, lnvestigated Sanitary 
Sewers at the CNC 

There is no evidence or reasons to believe that the waste oil tank at AOC 609 was connected 

to the sanitary sewer. Therefore, further evaluation of this issue is not warranted. 

6.4 Potential Linkage to AOC 699, lnvestigated Storm Sewers 
at the CNC 

There is no evidence or other reasons to believe that the waste oil tank at AOC 609, was ever 

connected to the storm sewers. The sections of the storm water sewer system in the vicinity 

of the site were not investigated as part of the AOC 699 investigations. There is no evidence 

of past site uses or the presence of contamination near the storm water sewer system near 

the site that could have potentially impacted the storm water sewer system. Since the waste 

oil UST system is the focus of the RFI at AOC 609, it is not believed that t k  source could 

have been linked to any contamination in the storm sewer or catch basins at the site. Figure 

6-1 illustrates the location of the sewers at AOC 609. Based on these findings, further 

evaluation of this linkage is not warranted. 

6.5 Potential Linkage to AOC 504, lnvestigated Railroad Lines 
at the CNC 

The nearest investigated railroad line to AOC 609 is more than 700 feet to the northeast. 

There is no known linkage between AOC 609 and the investigated railroad lines of AOC 

504; thus, further evaluation of this issue is not warranted. 



RFI REPOAT ADDENDUM. AOC 609, ZONE F 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2001 

6.6 Potential Migration Pathways to Surface Water Bodies at 
the CNC 

The nearest surface water body to AOC 609 is the Cooper River, which lies approximately 

1,800 feet to the northeast. Two potential migration pathways from the site to surface water 

are overland flow via storm water runoff, and subsurface flow via groundwater. Since the 

entire site is covered with buildings and pavement, which eliminates contact of surface soil 

with stormwater, further evaluation of a potential pathway for contaminant migration via 

stormwater runoff is not warranted. Similarly, runoff directed to the storm sewer system, 

which discharges to the Cooper River, does not contact the surface soil. 

The groundwater flow direction in the vicinity of AOC 609 flows to the west-southwest; 

consequently, the potential for contaminated groundwater to enter tlus surface water body 

is not likely. Therefore, further evaluation of potential migration of contaminated 

groundwater to a surface water body is not warranted. 

6.7 Potential Contamination in OilMlater Separators (OWSs) 
The issue of potential contamination of OWSs refers to the possible presence of an OWS that 

has not yet been investigated at a SWMU or AOC as part of the RCRA or UST process. 

Neither the RFA nor the RFI refer to the presence or possible presence of an OWS at AOC 

609. There is no visual evidence of an OWS at this site, and there is no reference made to an 

OWS at this facility in the Oil Water Separator Data (Navy, 2000). Therefore, further 

evaluation of this issue at AOC 609 is not warranted. 

6.8 Land Use Control Management Plan 
The RFI Addendum screening did not identify any COCs in soil or groundwater at AOC 

609. This evaluation was based on an unrestricted land use classification, which is 

considered conservative. Therefore, land use controls are not necessary. 



/v AOClSWMU BoundaryN STORM-LINEMANHOLE 
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Figure 6-1 
AOC 609 

Sewer Lines 
Charleston Naval Complex 
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7.0 Recommendations 

The focus of the RFI is a 560-gallon waste oil UST and associated fill piping, which was 

removed in 1996; these are the sole investigative sources for AOC 609. The UST received 

waste oil from a series of drains inside the maintenance garage of Budding 1346. The tank 

was inspected upon removal and observed to be in good condition. However, a loose 

connection and stained soil was noted in the conveyance piping from maintenance garage 

drains, about four feet from the tank. Soil and groundwater samples taken at the time of the 

waste oil tank removal revealed the presence of inorganic, total recoverable petroleum 

hydrocarbons, and volatile constituents. Subsequent RFI activities have defined the nature 

and extent of these identified impacts. 

Evaluation of the surface condition at the site reveals that the area of the former UST and 

associated fill pipe was paved at the time of the UST removal. This evaluation is supported 

by newer pavement being visible where the UST and fill piping were excavated. This 

evidence indicates that any soil excavated at the time of the UST removal was not spread on 

surface soils at the site. The UST was based approximately seven feet below grade, and the 

leaking joint in the fill pipe was three to four feet below grade. Thus, surface soil 

contaminants idenhfied at AOC 609 are not likely due to a release from the UST system. 

According to the Zone F RFI Report, Revision 0 (EnSafe, 1997), COCs were identified in 

surface soil and shallow groundwater at AOC 609. Additional soil and groundwater testing 

subsequent to the RFI have shown that no COPCs are present above the current screening 

criteria except arsenic, VOCs, and SVOCs in groundwater. Based on an evaluation of the 

UST location in relation to the groundwater arsenic concentrations, including the observed 

groundwater flow direction at AOC 609, arsenic is not believed to have originated from the 

waste oil UST. VOCs and SVOCs have been consistently detected at concentrations 

exceeding the applicable screening criteria at well location SMEGWOOS. These compounds 

are associated with the apparent VOC/SVOC plume associated with the documented fuel 

releasets) at Site 25, and do not appear to be related to the waste oil UST system located on 

the north side of Building 1346. This VOC/SVOC plume is being addressed under the 

SCDHEC UST program. 
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Although the RFI report concluded that a CMS is appropriate for AOC 609, further 

evaluation of COPCs as presented in this RFI Report Addendum concludes that corrective 

action is not necessary and that this RCRA site is suitable for unrestricted land use. 

Therefore, this site is recommended for NFA. 

This site is recommended for NFA, and a Statement of Basis will be prepared upon receipt 

of BCT concurrence. This Statement of Basis will then be made available for public 

comment in accordance with SCDHEC policy. This will allow for public participation in the 

final remedy selection. 

GNV/Dl l ~ A O C 6 9 9 R F I A D D R V O  DOC 
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10.5 AOC 609, Service Won, Building l346 

AOC 609 is the formcr g a s o k  station, automotive rcpgir and maintmaMle shop at Buildmg 1346, 

which was built in 1962. The focus of the RFI is the waste oil UST at Building 1346. Materials 

released, stored or dqmsed of at the sitc included gasoline, diesel fuel, motor/lubricathg oils, 

degreasiag soIvents, antifreeze and various automotive products. 

This site contained USTs which conhbd gasoline and diesel fuel. Three of the original nine steel 

USTs were found to be leaking in 1991 and were rtmoved. They were replaced with fiberglass 

tanlrs in 1992. Subsequently, six monitoring wells were installed by S&ME. Inc., m defur the 

horizontal and vertical extent of groundwater contamination. The assessment report submitted to 

SCDHEC in February, 1993 resulted in the installation of two additional perimeter wells near the 

site. All site wells were resampled in November, 1994, with the results confirming previous 

findings. A source well near the site exhibited conceMons of benzene (36,100 pg/L), toluene 

(47,800 yg/L), ethylbenzene (3,620 pg/L), xylem (16,800 p g k )  and methyl tertiary butyl ether 

(62,200 pg/L). All perimeter web were below detection Limits for the same paramem. A free- 

product recovery system installed in 1995 is still in operation. This investigation activity was 

reported in the Assessmenf Report Addendum Buiiding No. 1346, 'char~estun Naval Base, 

Charleston, SC (S&ME, March 29, 1995), prepared for the Navy Public Works Center 

Jacksonville, Charleston Zone. 

The 560 gallon steel waste oil UST on the west side of the building being assessed in this RFI was 

removed in 1996. Thir tank rscived waste oil from floor drains in the maintenance garage, 

and was periodically emptied by suctioning to a waste oil truck. This removal was 

performed by the Supervisor of Shipbuilding, Conversion and Repair, USN, Pornmouth 
-. 

Detachment Environmental, Charleston, SC (SPORTENVDETCHASN). The UST Assessment 

Report, UST 1346, Naval Basc Charleston. Charleston, SC (SPORTENVDETCHASN , 



September 3, 19961, prepared for the Dcpartmtnt of the Navy, Southern Division, Naval Facilities 
&@E&Q Command, stated the UST was in goad condition upon removal, having no holes or 

leaks, with its protective coating inract. Howtva, a loose medmical joint along the drain pipe 

leading to the tank was responsible for some leakage to soil about four feet 6rom the tank. The 

north half of the removal excavation coatained petroleum soils, Both tank and drain piping were 

removed. Ten soil samples were collected during this removd, along with one groundwater 

sarnple. Sample mula for both soil and groundwater revealed tht presence of inorganic, total 

recoverable petroleum hydrocarbon, and volatile constituents. 

10.5.1 Site Geology and Hydrogeology 9 

The soil boring and groundwater monitor@ well locations associated with the AOC 609 RFI are 10 

shown in Figure 10.5-1. The general stratigraphy at AOC 609 was described based on two soil 1 1  

"%. 

boring logs submitted by S&ME. A p p d i x  A contahs the consauction logs for these two wells 12 

(ShfE007 and SME008; logs for the remaining S&ME wells were not available). No well borings 13 

were advanced during the RFI at AOC 609. The surface of AOC 609 is asphalt paved. The 14 

subsurface stratigraphy consists of approximately two feet of silty sand and overlying silty clay. 1s 

Figures 10.5-2 and 10.5-3 depict the shallow groundwater potentionmric surface and inferred flow 16 

direction during low and high tide, respectively. Flow is generally to the wst-southeast during 17 

both tides. The geomemc hydraulic conductivity measured in well SME004 was is 

0.089 Wday . The horizontal gradient, based on Figure 10.5-2 i s  3.5E-03. The horizontal flow 19 

velocity was calculated at 8.7E-04 Wday in the shallow aquifer at AOC 609. 20 
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10.53 field Investigation Approach 

The objectives of the M d  investigation at AOC 609 were to: (1) ccmfirm the presence or absence 

of conramhation related to the waste oil UST in the site area; (2) delimate any c o ~ t i o n  

found; and (3) provide sufficient data to support a detailed evaluation of treaurtent alternatives, 

if rcquind. Media sampled within the investigation area irrhlded soil a d  groundwater. Section 3 

of this repon details the methods used during the field investigation. Included in this section are 

descriptions of the hand-auger procedures used for soil sampling; groundwater sampling 

p r d m ;  and miscellaneous pnxedms used durmg tfre field investigation. Also discussed are 

the analytical protocols for sample analyses. Appendix A included the construction diagrams for 

monitoring wells W e d  by SBiME. Please note, not all well construction diagrams were ' 

available. 

10.5.3 Soil Samphg and Analyses 

The approved fiDal Rfl work plan proposed advancing four soil borings within the AOC 609 area 

to assess the presence of any soil contamination from this site. Upper and lower interval soil 

samples were proposed from each boring. Six soil borings were advanced during the field 

investigation, as shown in Figure 10.5-1. The two additional soil sample Iocations were needed 

based on the results of the UST investigation (SPORTENVDETcHAsN. September 3. 1996). 

Upper and lower interval samples were collected from four borings, while the two additional 

borings were sampled from the upper interval only. Where not collected, the lower interval 

sample was deleted due to obstructions in the borehole, or because of a shallow water table. In 

accordance with the approved final RFI work plan, soil samples were analyzed for metals, 

SVOAs, and VOAs at DQO Level Ill. Three upper interval duplicate SOB samples were also 

collected for Appdix  IX analyses at DQO Level IV. Table 10.5.1 sunwariz+s the AOC 609 soil 

samples and analyses. 
- 



10.5.3.1 Nature of Contamination in Soil 

Organic compound analytical redis for soil are summamcd in Tabk 10.5.2. Iwrganic analytical 

results for soil are summarized in Table 10.5.3. Table 10.5.4 s m m m i m  all analytes detected 

in soil at AOC 609. Appmdix D marains a complete analytical data report for all Zone F samples 

collected. 

Volatile Organic Compounds in Soil 

Six VOCs were detected ig surface soil samples; all were below their respective RBCs. Two 

VOCs were detected in subsur$ce soil. AU subsurface M o m  were also below their respective 

SSLs. 



Zo
ne

 F
 R

C
R

i 
Fa

ci
lit

y 
In

ve
st

ig
at

io
n 

R
ep

on
 

NA
 V

B
A

SE
 C

iu
r r

le
st

on
 

Se
ct

io
n 

I0
 s

 S
h

-S
pe

cv
c 

Ev
al

ua
tio

ns
 

T
ab

le
 1

0.
5.

4 
A

O
C

 6
09

 
A

n
m

ly
t~

 D
cl

&
cd

 
In

 S
ur

fn
et

 m
d 

Su
ba

ur
rm

ce
 S

ai
l 

So
n 

to
 

G
ro

u
n

d
m

i tr
 

S
ur

lr
ce

 
R
E
C
*
 

S
u

rf
n

n
 

S
ub

su
rf

m
n 

SS
L*

 
Su- 

co
w

. 
m

Q
=
O

.l
l 

l~
w

k
gm

ad
 

C
w

e.
 

(D
Af
 -2
0)

 

2-
B

uu
na

ne
 (M

E
K

) 



Za
ne

 F
 R

C
.

 F
ac

ili
ry

 In
vc

si
ig

ar
io

n 
R

cp
or

i 
NA

 V
B

A
SE

 C
ru

rr
le

~t
on

 
Se

cr
io

n 
10

 -
 Sir

e-
Sp

ec
fJ

ic
 E
va

lu
at

io
ns

 
R

ev
isi

on
: 

0
 

Ta
bl

e 
10

.5
.4

 
A

O
C

 6
09
 

A
n

al
yt

w
 D

cl
ed

cd
 In

 S
ur

C
m

n 
.a

d
 S

u
h

rf
n

c
e

 S
O

U 

So
u 

lo
 

R
u

ld
en

tl
n

I 
C

ro
u

n
d

w
al

cr
 

Su
rf

rc
e 

R
B
C
*
 

S
ur

fa
ce

 
Su

bs
ur

fm
ce

 
S

S
Lw

 
&

h
U

m
 

~
a

&
c

n
 

~
o

c
rt

~
o

t~
 

-
~

o
a

c
.

 
(THQ=- 

B
w

 
d
 

C
oa

c.
 

(D
M

-2
0)

 
B

nc
kg

m
m

d 
P

 

B
cn

zo
ic

 a
ci

d 
60
9S
B0
02
 

52
 

31
00

00
00

 
N

A
 

N
D

 
40
00
00
'*
 

N 
A

 



Zo
ne

 F
 R

CR
A 

F
ac

ili
ty

 I
nv

es
ri

ga
iio

n 
R

ep
on

 
N

A
VB

A
SE

 Q
ur

rl
es

to
n 

Se
ct

io
n 

I0
 -
 Sit

e-
Sp

ec
fl

c E
vz

rlu
at

io
nr

 

T
ab

le
 1

0.
5.

4 
A

O
C

 6
09
 

A
nd

yt
u 

D
et

ec
te

d 
in

 S
ur

fa
ce

 a
nd
 S

ub
av

fm
eo

 S
on
 

So
u 

to
 

C
ro

ua
dw

m
te

r 
-
 
-
 - 

-
 .
 .
 

-
 

! 
S

ur
hc

e 
R
B
C
*
 

S
ur

fa
ce

 
SS

L' 
Su

bn
ut

- 
fi

ra
m

d
e

n
 

L
ac

r(
kr

n
 

cw
c.

 
(D

M
-2

0)
 

~
r
~
p
n
m
n
 

-
.

 



Zo
ne

 F
 R

CR
A 

F
uc

ili
ry

 ln
ve

~t
ig

41
io

n R
cp

on
 

NA
 V

BA
SE

 C
lro

rle
sr

on
 

Se
ct

io
n 

I0
 -
 Sit

e-
Sp

ec
ifi

c E
ol

w
ri

on
r 

R
ev

isi
on

: 
0

 

T
ab

le
 t

O
.S

.1
 

A
O

C
 6

09
 

A
na

lfl
ea

 D
et

td
cd

 In
 S

u
rf

m
 an

d 
Su

bs
ur

fr
m

 S
O

U 

S
ol

l t
o

 
R

ts
fd

tn
ll

d 
C

ro
ua

dw
m

tt
t 

I
 

Su
rt

ac
e 

R
B

C
* 

S
ur

fa
ct

 
S

ub
su

rh
ce

 
SS
L*
 

P
m

m
m

d
en

 
C

on
e.

 
C

w
c.

 

A
nd

m
on

y 
(S

b)
 

12
.2

 
3.

1 
0.

79
 

N
D
 

N
L 



Zo
ne

 F
 R

C
R

A
 F

ac
ili

ty
 I

nv
es

rig
at

io
n 

Re
po

rr
 

NA
 W

A
S

&
 C

ha
rle

sio
n 

Se
ct

io
n 

10
 -
 Sire

-S
pe

c@
c 

E
va

lu
(1

iio
tu

 

T
ab

te
 f

 0
.5

.4
 

A
O

C
 6

09
 

A
n

al
yt

u
 D

et
ec

te
d 

la
 S

um
fa

re
 n

ud
 S

u
b

n
rr

fm
 S

o
l 

so
n t

o
 

R
m

ld
ca

tld
 

G
ro

u
d

w
at

er
 

S
ur

hc
e 

R
B
C
*
 

S
ur

fa
ce

 
SSL
' 

C
al

ci
um

 (C
a)

 



Zo
ne

 F
 R

C
R

A
 F

uc
iC

iry
 l

nv
es

rig
or

io
n 

R
cp

dn
 

NA
 V

BA
SE

 C
hc

lrl
es

f o
n 

Se
ct

io
n 

10
 - S

ire
-S

pe
ci

fic
 E

vu
1u

ati
on

.s 
R

ev
is

io
n:

 0
 

Ta
bl

e 
10

.5
.4

 
A

O
C

 6
09

 
A

nm
ly

lc
r 

D
el

el
ed

 In
 S

u
rh

tc
 a

nd
 S

u
b

rf
rc

e
 S
OU
 

So
il 

to
 

R
rs

ld
tn

tl
n

l 
C

ro
ua

dw
at

er
 

I. 
su

tr
ac

c 
R

BC
* 

S
u

rf
rn

 
S

u
h

rt
rc

e
 

S
L

*
 

k
b
n
a
lm

 
P

u
rm

c
lc

n
 

La
m

tio
n 

C
ow

. 
L
L
 

B
~c

kg
ro

uu
d 

C
on

e. 
(D

A
F-

20
) 

Bm
c 

Ir
o

n
 (
Fe
) 

M
ag

ne
si

um
 (M

g)
 

60
9S

80
01

 
24

90
 

N
L
 

NL
 

32
2 

N
L 

N
L
 

~
S

B
O

m
 

16
65

 
58

8 
60

95
80

03
 

30
3.

5 
111

15 
60

9S
B0

01
 

18
60

 
N

T 
60
9S
BO
OS
 

81
0 

11
97

 
60

9S
BM

M
 

16
80

 
N

T
 



Zo
ne
 F
 R

C
R

A
 F

ac
ili

ty
 In

ve
st

ig
at

io
n 

R
c

p
o

~
 

N
A 

YB
A

SE
 C

X
ar

le
sr

on
 

Se
ct

io
n 

10
 -
 Site

-S
pe

c$
c 

E
va

Iw
~i

on
s 

R
ev

is
io

n:
 0

 

T
ab

le
 I

0.
S.

4 
A

O
C

 6
09

 
A

n
a

ly
t~

 De
te
ct
ed
 l
a 

S
ur

hc
c 

an
d 

S
ub

su
rf

ac
e 

So
U 

N
kk

cl
 (N

i) 

. .
 

..
 

. 
, 

(
 

,
 . r..,; 

.?
'"
: 
,
"
 '.

 
. >: 
, 

a , 

f
i;

 .I' ' 
" d': 

.r..: :
,*;

 
iP

o
n

u
lu

m
(K

l 
,
.
.
s
p
s
s
W
m
l
 f.3

: 
13

90
 

. 
. 

* 
. 

!,,
, 

.,>
 

,,
 
, 
,w

.+
;. 

1 
. 

. 
,..

 
. 

. 
: 

i.8
09

S
B

W
Z

 
-
'.

 ..
 

- 
law

 
,.

. 
,'

. 
,..

,. 
, ,

 .
.
.
;
'I
'.
 

'.:
 

! 

B
09

SB
ar

;l
 

N
D
 

' 
t

r
 

. 
. 

. 
. 

'
_

 . 
. 

,
 

: 
60

9S
B0

01
 

55
6 

. .
 

um
Bo

o5
 

. 
. 

44
5 

. 
. 

U
B

S
m

"
 

60
7 

. 
, 



Zo
ne

 F
 R

C
R

A
 F

ac
ili

ty
 ln

ve
sl

ig
ot

io
n 

Re
po

rt 
NA
 V

B
A

SE
 C

ha
rle

sr
on

 
Se

ct
io

n 
10

 -
 Sit

e-
Sp

ec
i/i

c E
va

lu
at

io
ns

 
R

ev
is

io
n:

 0
 

T
ab

le
 1

0.
5.

4 
A

O
C

 6
09
 

A
nm

ly
le

s 
D

et
ec

te
d 
In

 S
u

rh
ce

 a
nd

 S
ub

su
rfa

ce
 S

oU
 

So
l1 

ia
 

R
u

ld
e

n
iin

l 
C

ro
w

dw
at

er
 

S
ur

fa
ce

 
R
B
C
*
 

S
u

rt
tc

e 
S

u
b

su
rh

n
 

S
S

L*
 

S
u
W

m
 

P
a

m
u

tt
e

n
 

Lo
ca

llo
n 

C
on

c.
 

~
Q

~
~

~
~

)
 

5~- 
OAF-2- 

*
 

-
 

Va
na

di
um

 (
V

) 

N
et

t?
: 

- C
al

cu
la

te
d 

va
lu

es
 c

or
ns

po
nd

 to
 a

 m
n

u
n

ce
r h

u
rr

d
 q

uo
tie

nt
 o

f 
t.

 
b

 
=

 
C

al
cu

la
te

d 
va

lu
es

 c
om

rp
on

d 
to

 r
 u

nc
er

 t
is

t l
ev

el
 o

f 
I
 in

 1
.0

00
.0

00
. 

c 
=

 
SS

L 
fo

r 
pH

 o
f 6

.8
. 

4 
- A

 ~
m

n
tn

g
 le
w

l 0
1
 4U

l r
n

g
h

 hr
s k

e
n

 se
t 
b
t 

le
ad

 h
sc

d
 o

n 
Rr

vf
se

d 
Ir

vc
rim

 M
 t
ro
d 

C
u

lh
ce

fi
r C

ER
CL

I 
S

IC
S

 
M

dR
C

R
A

 C
b

rn
rt

lw
 A

d
m

 F
ad

tlW
cr

 (
U

SB
PA

, 
19

94
4)

. 
*
 

So
il 

am
ta

bi
on

 c
o

n
c

e
~

d
o

n
 (G

I.
 

- 
R

er
id

cm
W

 R
BC

s m
Q

-0
.1

) w
er

e 
rts

cd
 M
 r

 r
e

fe
re

m
 c

o
fl

ee
n

tn
tb

n
 b

r 
vp

p
r 
in

te
nd

 n
m

pl
er

. 
O

en
el

jc
 S

OU
 to
 g

m
C

U
dw

a(
Lr

 S
S

ld
 (D

m
-2

0
) 

fm
m

 d
w 

S
dl

&
m

w
hg

 G
kb

bi
rc

: 
Te

ch
dc

rd
 

.
 

- 
B

ac
kg

rm
ud

D
m

m
en

f (
U

S
E

P
A

, 1
%)

 
w

er
e 

us
ed

 I
S

 a 
rc

fe
~

n
c

c
 co
ne

cn
tn

do
n 

fo
r 

to
w

er
 i

n
le

n
a

l s
am

pl
es

. 
I 

=
 

C
al

cu
la

tu
J f

m
m

 m
m

ad
s 

de
sc

rib
ed

 h
 U

SE
PA

 t
nr

et
im

 S
uP

pI
em

cr
tlo

l G
ui

&
cr

 
lo

 R
A

G
S:

  
hu

m
^ 

H
e

d
h

 R
Is

k 
A

ss
es

sm
m

t. 
B

ul
le

dn
 2 

(U
S

B
P

A
, 
19
95
b)
. 

N
D

 
=

 
No
( 

de
te

ct
ed

 
N

T
 

=
 
N
a
 ta

ke
n 

N
L
 

=
 

N
O

I li
n

e
d

 
N

A
 

=
 

N
o

fr
p

p
llc

lM
e

 
rd

ly
 

=
 

M
k

rn
g

m
p

rW
-R

m
 

m
g

lb
 

=
 

M
U

lig
ru

ru
 p

er
 W

o
g

m
 

q
R

8
 

- 
N

m
8

m
 pe

r t
ilo

g
ru

n
 

B
ol

da
d 

co
nc

en
m

tio
nc

 e
xc

ee
d 
bo
th
 I

hc
 re

fe
re

ne
e 

co
nc

en
ht

io
n 

(R
B

C
 o

r 
SS

L
) a

d
 h
e

 zo
ne
 b

rc
kg

ro
ur

d.
 

A
ll 

ba
ck

gr
ou

nd
 v

al
ue

s 
lo

r Z
sn

e 
F 

ar
c 

b
a

d
 on
 t

w
ke

 t
he
 m

ea
ns

 o
f 

h
e

 g
ri

d 
am

pl
e 

co
nc

en
tn

tio
ru

. 
O

ne
 g

rid
 s

am
pl

e 
fr

om
 Z

on
e 
E 

is
 In

cl
ud

ed
 in

 cn
ch

 g
ro

up
. 



Zo
ne

 F
 R

CR
A 

F
ac

ili
ty

 In
ve

sr
ig

ar
io

n 
R

ep
or

t 
NA

 Y
B

A
SE

 C
7l

cl
rle

sr
on

 
Se

ct
io

n 
10

 -
 Si

re
-S

p
ew

 E
w

tlu
cl

lio
ns

 

T
ab

le
 1

0.
5.

8 
A

O
C

 6
09

 
A

nr
lfl

er
 D

et
ec

te
d 
In
 G

ro
u

n
d

w
at

er
 

Tm
p 

W
m

ttr
 

I*
 Q

u
ar

te
r 

2"
 

Q
u

rt
e

r 
3*

 Q
um

rl
tr

 
R
~
C
*
 

M
C

U
SM

C
L

* 
C

or
n.

 
Co
ne
. 

C
on

e.
 



Zo
ne

 F
 R

C
R

A
 F

ac
ili

fy
 ln

ve
sr

ig
ar

io
n 

R
ep

or
r 

NA
 V

B
A

SE
 C

Ir
or

Ie
sr

on
 

Se
ct
io
n 

I0
 -
 Sit

e-
Sp

ec
pc

 E
va

lu
~I

on
s 

R
ev

is
io

n:
 0

 

T
ab

le
 1

O.
S.

6 
A

O
C

 6
(1
9 

A
nr

ly
tc

s 
h

~
te

c
e

d
 la
 G

ro
un

dw
at

er
 

T
np

 W
?

tt
r 

1. 
Q

lu
rl

er
 

2- 
Q

un
rl

er
 

R
B

C
 

M
C

U
SM

C
L

* 
B

rk
g

m
a

d
 

., 
' 

. ::..
 

B
e

p
k

 A
dd

 
.
'
 .

.: ,
,

 
.':; 

.;
, 

. 
. 

..!
:'

;,
:-

I 
, 

; 
; .:. 

1.
0 

. 
, 

'
.
.
:
,
.
S
m
 '.

'.
 

N
D
 

.. 
. 

'
,

 
. 

.S
M

EU
O

S 
,'

.;
 

42
0 

. 
\ 

. 
I 
;; 

' 
.!. 

;sM
tP

oq
d 

: 
. 

N
D

 
, 

. 
8

.
 

.. 
. 

. 
SM

ED
Of

 
ND
 

N
m

oh
du

lc
m

 
SM

EO
O

S 
54

0 
24

0 
33

0 
15

0 
N

L
' 

N 
A

 



Zo
ne

 F
 R

CR
A 

F
ac

ili
ty

 In
ve

sti
ga

lio
n 

R
cp

on
 

N
A 

YB
A

SE
 Q

ur
de

sr
on

 
Se

ct
io

n 
10

 -
 Sir

e-
S'

ci
fl

c 
E

w
lu

ol
io

nr
 

R
ev

isi
on

: 
0 

Ta
bl

e 
10

.5
.8

 
A

O
C

 6
09

 
A

na
lfl

u 
Lk

te
ct

cd
 In

 G
ro

un
dw

at
tt

 

Ta
p 

W
at

er
 

1. 
Q

ua
tl

er
 

2-
 

Q
um

rt
er

 
3"

 Q
u

rt
tt

r 
R

B
C

. 
M

C
U

SM
C

L
* 

R
~

C
H

 
to

au
oa

 
c
m
.
 

co
ae

. 
co

ac
. 
a
 

B
ar

iu
m

 (8
1)

 

C
ad

m
iu

m
 (C

d)
 



Zo
ne

 F
 R

CR
A 

F
ac

ili
ty

 In
ve

st
ig

at
io

n 
R

ep
or

t 
NA
 V

B
A

SE
 Q

lo
rle

sr
on

 
Se

cr
io

n 
10

 -
 Sir

e-
Sp

ec
iJ

c 
E

va
lu

at
io

ns
 

Tm
bl

e 
10

.5
.8

 
A

O
C

 6
09

 
A

nr
ly

ia
 D

et
ec

te
d 

Ln
 C

ro
u
n
d
w

n
ie

r 

Tn
p 

W
nl

er
 

1. 
Q

ur
rt

tr
 

2"
 Q

ua
rt

er
 

3'' 
Q

u
n

rt
tr

 
R

B
c'

 
M

C
U

SM
C

L
* 

cm
c.

 
C

on
c.

 
co

ae
. 

*
I

 
B

8
c

k
p

d
 

C
hm

m
lu

m
 (C

r)
 



Zo
ne
 F

 R
C

R
A

 F
ac

ili
ty

 In
ve

st
ig

at
io

n 
&

po
rt 

NA
 V

B
A

SE
 C

hD
rI

es
to

n 
Se

ct
io

n 
10

 -
 Sir

e-
Sp

ec
yc

 E
va

lu
u~

io
m

 

T
ab

le
 1

0.
5.

8 
A
O
C
 6

09
 

A
na

lf
lu

 t
k

lc
d

e
d

 b
 G

ro
un

dw
nt

tr
 

T
ap

 W
:le

r 
I*

 Q
u

ar
te

r 
2"

 Q
u

ar
te

r 
3"

 Q
u

ad
er

 
Rl
BC
 

M
C

U
SM

C
L

* 
br

n)
 

~
~

 

. 
. 

M
a

p
s

ll
m

(M
I)

 
..

 
'*

. 
. 

1
'.

 
s

m
i

 
:

'
 

' 
,

-
 

.- 
*'

 '
 

, 
, 

.I!
 

"
 

' 
,

.
.

 
.. 

, 
I.

. 

'
!
 is- 

.
.

.
 . 

. 
'!.

 
, 

SM
eD

O
S 

:.. 
. 

. 
' 

.'
 .
 

. 
.
' 

. 
I 

, 
... .

 
m

iw
w

. 
*;; 

:
 

* 
: 

' 
..

 
, 

. 
. 

+. 
'. 

' 
'

-
 

SM
B

O
(W

 

M
an

ga
ne

se
 (
Mn

) 



Zo
ne

 F
 R

CR
A 

F
ac

ili
ty

 I
nv

es
tig

#i
on

 R
ep

or
t 

N
A 

VB
AS

E 
C

ha
rle

st
on

 
Se

ct
io

n 
10

 -
 Site

-S
pe

ci
fic

 E
va

lu
at

io
ns

 

T
n

b
lt

 1
0.

5.
8 

A
O

C
 6

09
 

A
n

al
flm

 D
et

ec
te

d 
lo
 G

ro
un

dw
at

er
 

Ta
p 

W
at

er
 

1' 
Q

u
rr

fe
r 

2"
 Q

ua
rt

er
 

3*
 Q

w
rl

e
t 

R
B
C
*
 

M
C

U
SM

C
L

* 

N
ic

ke
l (
Ni
) 



Zo
ne

 F
 R

C
R

A
 F

ac
ili

ty
 I

nv
es

rig
ur

io
n 

R
ep

on
 

N
A

YB
A

SE
 C

kz
rl

es
ro

n 
Se

ct
io

n 
10

 -
 Site

-S
pe

c&
ic

 E
vo

lu
ar

iu
m

 

Ta
bl

e 
10

.5
.8

 
A

O
C

 6
09

 
A

nr
ly

fw
 D

et
ec

te
d 

b
 G

ro
un

dw
rt

tr
 

Tm
p 

W
at

er
 

1' 
Q

u
rr

tt
r 

2-
 

Q
us

rt
er

 
3"

 Q
ua

de
r 

RB
C'
 

M
C

U
SM

C
L*

 
Pa

ra
m

et
er

r 
C

on
c.

 
C

m
. 

C
ow

. 
(C

cd
L)

 
b

 Zi
nc

 (
Zn

) 
SM

eO
O

3 
13

.6
 

N
D

 
22

.5
 

1t
O

O
 

UK
lO

 
N

L 

N
ol

rr
: 

N
L 

=
 

N
ot

 li
st

ed
 

N
A

 
- N

ot
 a

~
li

c
a

b
lc

 
M
C
L
 

=
 

M
ax

im
um

 C
on

um
in

ln
t L

ev
el

 
S
M
C
L
 

S
cc

om
hr

y 
M

ul
m

um
 C

om
m

in
ur

t L
v

e
i 

M
ic

m
gm

rn
s 

pe
r 

lit
er

 
Ta

p 
w

at
er

 W
s

 
W

Q
-0

.1
) 

frv
m

 R
is

k-
3a

rc
d 

C
ac

-m
 

Tb
bl
t.
 J

tm
u~

ty
-J

nr
 ,9
96
 (

U
SE

PA
, 

15
%

b]
. 
M

C
U

S
M

C
LS

 
fm

rn
 ~

n
it

k
im

~
 

W
a

n
 R

c
~

u
M

a
u

 
m

nl
 H

m
Bh

 A
d

u
i~

o
ti

c~
 

(U
SE
PA
, 

19
96

~
) w

e=
 

us
ed

 a
s 

nl
cr

cn
cc

 w
nc

en
tn

tio
nr

. 
B

ot
dd

 c
on

ce
nt

nd
ot

u 
ex

ce
ed

 b
ot

h 
th

e 
R

BC
 m

l I
hc

 z
on

e 
b

ck
g

to
w

d
. 

A
ll 

lm
c

k
g

m
d

 v&
s 

fo
r 

Zo
ne

 F
 u
e
 b

u
a
f o
n 

W
(c

e 
ch

e 
m

a
m

 o
r

b
 gr

id
 sa

m
pl

e e
on

ce
m

do
m

. 
O

ne
 g

ri
d 

m
p

le
 fm

m
 Z

on
e 
E 

is
 in

el
ud

ed
 in

 e
ac

h 
gr

ou
p.

 
B

nc
kg

m
un

d 
va

lu
er

 fo
r 

~r
ou

nd
w

at
er

 am
 b

al
ed

 
on

 tw
o 

su
np

li
q 
m
u
d
s
 in

 tw
o 

w
el

ls 
at

 u
c

h
 de

pt
h.

 
W

el
l S

M
ED

06
 is

 c
om

pl
e~

e in
 b
re
 lo

w
er

 p
or

tio
n 

or
 th

e 
~

tf
u

ir
l ap

if
er

. 



the groundwater in the surficial aquifer is not m y  used for consumption, nor is it anticipated 

to be used in the future, thus invalidating the risk-based exposure pathway. Additionally, the 

nearest surface water body is the Cooper River, which Iies a p p r o ~ l y  1,800 feet to the 

northeast, while groundwater at AOC 609 flows to the southeast (see M o n  2). Consequently, 

there is no likelihood of site groundwater discharging to mhce water within reasonable pmximity 

at concentrations deleterious to ecological receptors. 

10.5.5.3 AOC 609 - Soil-to-Air Cross-Media Transport 

Table 10.5.10 lists the VOCs detected in surface soil samples collected at AOC 609, along with 

correspoadii soil-to-air volatilization screening levels. AcroIein and 2-Butanone -were present' 

at levels exceeding volatikation *, however, the eatire site is covered with pavement War 

structures which overly surface' soil. Consequently, the soil-to-air migration pathway is 

insignificant at AOC 609. 

10.5.5.4 AOC 609 - Fate and Transport Summary 

No organic compounds were detected above applicable SSLs in either surface or subsurface soil. 

Further, two metals (arsenic and antimony) were present abow SSLs in surface soil, but 

were tielow SSLs in subdace soil. The lack of any constituents in subsurface soil above SSLs 

provide evidexe that the soil-to-groundwater pathway at AOC 609 is invalid. Additionally, the 

entire site area is covered with buildings or asphalt, which eliminates precipiration as a leaching 

agent. Several organics were d e W  m groundwater above appMIe RBCs aadlor surface wattr 

protection values; these were resbicted to one location (the futkst downgradient) and to shallow 

groundwater. In geratral, these constitum showed a decrease in concamation over three quarters 

of sampling, indicating the presence of a dynamic attenuation m e c h m h  coupled with probable 

source diminishment. F o e  metals were detected in shallow groundwater and one (arsenic) was 



present above screening criteria in both tht shallow and deep groundwater. With the exception 1 

of one (lead), no clear temporal trends are notable. Given the lack of a sourcc, and in particular 2 

the persistent occurrence of arsenic, wnside!ration should be given that these concentrations are 3 

within the ambient range. The surficial ground- pathway for risk-based cxpsure is invalid 4 

due to the no- of groundwater. The nearest surface water is a significant distance away and 5 

is inconsistmt groundwater flow direction from the site, and is therefa not considered s imcan t  6 

with respect to this AOC. I 

10.5.6 HumanHealthRiskAssessneat 8 

10.5.6.1 Site Background and Investigative Approach 9 

AOC 609 is the former gasoline station and automotive repair and maintenance shop at lo 

Building 1346. Nearly alI of tht: site area is covered by the building and surrounding aspbalt lr 

pavement. Materials released, stored, or disposed of at the site include gasoline. diesel fuel, 12 
-Qa*i 

motorllubricating oils, degreasing solvents, antifreeze, and various automotive products. 13 

Six soil samples were collected from each of the upper and lower intervals to identify potential I4 

impacts resulting from the activities Iisted above. Surface soil samples from all six boring 1s 

Iocations were used to quantitatively assess soil exposure pathways. Six existing shallow and one rs 

deep monitoring well were sampled, and data from the first quarter sampling event were used to 17 

quantitatively assess groundwater exposure pathways. Sections 10.5.3 and 10.5.4 summarizes the 1s 

sampling effort for AOC 609 soil and groundwater. 19 

10.5.6.2 C O X  IdenWication 20 

Soil 21 

Based on the screening cbmparisons described in Section 7 of tbis CSI and presented in u 

Table 10.5.1 1, BEQs, antimony, arsenic, beryllium, and manganese were identified as COPCs 23 

in surface soil. 



Groundwater 

AS shown in Table 10.5.12, aluminum, arsenic, benzene, chlor0Wne. toluene, and xylene 

(total), 2,-Iphtm,l, ethylbcnzene, 2-~@bll,4-=t@'lphcM,l, and q W e n e  were 

identified as a COPCs for shallow groundwater at AOC 609. 

10.5.6.3 Exposure hessment 

Expos= Setting 

AOC 609 is in an urban setting on the former naval base, near the western boundary of the 

installation. The site is surromckd by a large asphalt parking lot to the west, grasscovered open 

fields to the south and east, and buildings to thc north. Nearly 100 percent of the site area is' 

covered by the building and surrounding pavement. 

Potentially Exposed Populations 

Potentially exposed populations are current and future site workers. Additional potentially 

exposed populations are hypothetical future site residents, adolescent site trespassers, or future 

recreational users. Future site resident and worker exposure scenarios were addressed 

quantitatively in this risk assessment. The future site resident scenario was built on the premise 

that existing features wouId be removed aod replaced with dwellings. current exposure to 

workers is discussed qualitatively in relation to the future workers; future m o n a l  users arc 

addressed qualitatively in miation to future residents; and currwt adolescent trespassers are 

addressed qualitatively in relation to future site child residents. The hypothetical future site 

worker scenario assumes continuous exposure to surface soil conditions. Current site workers' 

exposure would be less than that assumed for the hypothetical future site worker scenario because 

of their limited soil contact (the paved surfacing would prevent direct contact to a portion of the 

site). Therefore, fuaw wbrker assessment is considered to be conservatively representative of 

current site users. Similarly, the future site residential scenario is considered conservatively 

representative of the current trespasser and the future recreational scenarios. 



The projected site worker HI for the groundwater ingestion pathway is 8. Arsenic, I 

4-methylphenol, and toluene were primary w n h i ~  to projected His for the groundwater z 

ingestion pathway, and 2 , k b e f h y l p h l ,  2-mcthylphcml, naphthalc~, and ethylbenztne were 3 

secondmy contr i i rs  to the ingestion pathway. TbE projected site worker HI for the inhalation 4 

pathway is 199. Benzene was the primary coxttriIbutor to the inhalation pathway, accounting for 5 

approximately 98% of the projected pathway estimate. 6 

C m n t  Sire Workets 7 

Groundwater is not arrrently used as a source for potable or process water at AOC 609 or other s 

areas of Zone F. Ln the absence of a completed exposure pathway, no threat to human health is' 9 

posed by reported W o w  groundwater commination. LO 

COCs Identified 

COCs were identifed based on cumulative (all pathway) risk and hazard projected for this site on 

a medium-specific basis. USEPA has estabtished a generally acceptable risk range of 1E-04 to 

1E-06, and a hazard index threshold of 1 -0 (unity). As recommended by SCDHEC, a COC was 

considered to be any chemical contniuting to a cumulative risk level of 1E-06 or greater and/or 

a cumulative hazard index above 1.0, and whose individual ILCR exceeds 1 E a  or whose hazard 

quotient exceeds 0.1. For carcbgtns, this approach is relatively conservative, because a 

cumulative risk kvel of IE-04 (and individual ILCR of 1E-06) is remmnended by USEPA 

Region IV as the trigger for establishing COCs. The COC selection method presented was used 

in order to provide a more comprehensive evaluation of chemicals contributing to carcinogenic 

risk or noncarcinogenic bazard during the RGOs development process. Table 10.5.22 presents 

the COCs identified for AOC 609 surface soil and groundwater. 
-. 



S w f ~ c e  soils 1 

Future Site Residents 2 

BEQs, arsenic, and beryllium were M e d  as soil patnway COCs based on their contribution 3 

to cumulative residential ILCR projections. Anthony. arsenic, and manganese were id&d 4 

as COCs based on their contribution to cumdative resideutial HI projections. 5 

Future Site Workers 6 

BEQs, arsenic, and beryllium were i d e e e d  as soil pathway COCs based on their contribution 7 

to cumulative industrial lLCR projections. 8 

The extent of the COCs identified in d a c e  soil is briefly discussed below. To facilitate this 9 

discussion, residential soil oil and background urmxnlmtions were compared to each repoimj lo 

COC concentration. BEQs were detected in one of six surfaoe soil exceeding its residential RBC 11 

(88 pglkg). Arsenic was detected above its RBC (0.43 mgkg) in all six surface soil samples; 12 

however, arsenic exceeded its background value (19.9 mgikg) in one Jurface soil sample. n 

Beryllium exceeded its RBC (0.15 rnglkg) in four of six surfice soil samples. 3eryllim exceeded w 

its background value (1.05 mgjkg) in one surface soil sample. Antimony was detected in one of 15 

six surface soil samples exfeeding its FU3C (3.1 mglkg). Manganese exceeded its RBC (180 a 

mgkg) in three of six surfaa soil samples, and excecdcd its background value (307 mglLg) in n 

only one surface soil sample. 18 

First Quar~er Groundwater 19 

Future Site Residenl 20 

Arsenic and benzene were identified as COCs based on their contribution to cumulative 21 

groundwater pathway risE projections. Aluminum, arsenic, kmcne, chlorobenzene, 2,4- n 

dimethylphenol, ethylbenzene, 2-methylphenol, 4-mehylphtno1, naphthalene. tolunr, and xylene u 

were identified as COCs based on their contribution to cumulative HI projections. 24 



Srrmrmry of Risk md Hnxd-hd  COG 
AOC 609 

S e Q i v o k t i k O ~  
~ ~ h F = ~  ND HD 1 3 ~ 1  ND S A E M  2 I 

- 
pawayr lrorpaicr 

A l b u m  (N) - 

Notes: 
ND I n d i w  not daamintd due IO the Lck of wd&It dsk infotmrtion. 
NA Notltpplicablc 
LCR lndicatcs incranentd araa li+c c r a c ~ r d  

m lndic~tcshurrdiudac 
1 - Chcmicll is r COC by virw of projected child rrridenes -c hmrd 
2- Chemical is a COC by virmc of projeaed fotart rcrideat lifetime ILCR 
3- Chemical is a COC by riilPc of plojeacd riot worlm h a d .  
4- Chemical is a COC by vbtuc of pFojcacd titc worlra ILCR 
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Future Site Workers 1 

Arsenic and beme= were identified as COCs based on their contribution to cumulative 2 

risk projections. Arsenic, benzene, 2,4dimethylphcnol, ethylbenzene, 2-methylphenol, 3 

CmethyIphenoI, naphthalene, and toluene were idem&d as COC based on their contribution to 4 

cumuiative HI projections. 5 

Arsenic exceeded its tap water RBC in all seven first quarter groundwater samples and exceeded 

its background c o ~ t i o n  in four of seven 16irst quarter groundwater samples. Aluminum was 

detected in two of seven first quarter groundwater samples at conctmrations above its REIC. 

Except for chlorobemene, aU of the organic COCs detections (benzene, 2,4dimethylphenol,' 

ethylbenzene, 2-methylphen01, 4methylphem1, naphthalc~, tolueae, and xylene) were reported 

in the first quarter groundwater sample collected fiom monitoring well SME005 only. 

Chlorobenzene was reported in the first quarter groundwater sample collected from monitoring 

well SME004. 

10.5.6.6 Risk Uncertahty 15 

Characterization of Exposure Setaing aud Identification of Expasure Pathways 16 

The potential for high bias is introduced through the exposure setting and pathway selection due 17 

to the highly conservative assumptions (i.e., future residential use) recommended by USEPA 1s 

Region lV when assessing potentid futurr and current exposure. The exposure assumptiom xtlade 19 

in the site worker scenario are highly protective and would tend to ovmstimate exposure. 10 

Residential use of the site would not be expected, based on current site uses aad the nature of 21 

surrounding buildings. If this area were to be used as a residential sits, the surface soil conditions z 

would likely change - the soiis could k covered with landscaping soil and/or a h o w .  zl 

Consequently, expoam to surface soil mnclitiom as represented by saxnples collected during the 24 

CSI would not be likely under a true future residential scenario. These factors indicate that u 



Soil 2 

Risk-based RGOs were based on the lifetime weighted average site resident or site worker as 3 

presented in Table 10.5.27 for surface soils. Hanud-based RGOs were c a l d a t d  based on the 4 

hypothetical child resident or site worker, as noted in the table. 5 

Groundwater 6 

Groundwater risk and hazard based RGOs for the site resident and site worker scenarios are shown 7 

in Table 10.5.28. a 

10.5.7 Corrective Measures Considerations 

For AOC 609, the upper and lower soil intervals and shallow groundwater were investigated; A 

total of six soil samples each were collected from the upper aad lower intervals. Seven 

groundwater monitoring wells previously kmalled in the shallow aquifer were sampled. Based 

on the analytical results and the human health risk assessment, COCs requiring further evaluation 

through the CMS pracess were identified for the upper soil interval and shallow groundwater. 

However, residential use of the site is not expected, based on current site uses and the nature of 

surrounding buildings. Current nuse plans call for co*ed corn- use. The site 

is mostly paved with asphalt or concrete. 

BEQs, antimony, arsenic, beryllium, and mangantsc were identified as COCs in the upper soil 18 

interval. The soil pathway cumulative residential exposure risk is 3E-04 and the cumulative HI 19 

is 6 (resident child). The cumulative residential exposure risk is above USEPA's acceptable m 

lowest risk level of 1E-W arsd the HI is above USEPA's acceptable HI of 3 flable 10.5.22). 2 1 



F . d a  Dast 
Chemical (m&*Pl (mgrLg+ 

NOTES: 
EPC E x p S m p o i n t c o n ~ o n  
NA Not~ppliaMe 
ND Nadc lnmi  

- R c m & g d ~ ~ b r t c d o n t h c m i d c n t i r l l i a t i m c ~ m n g t f o r ~ ~  
m d t b c c h i l d r c s ~ t o r s i t e w m k a f k n o a ~  



Table 10528 
Rcmedid CIoJ Options Onrcmdmm 
AM= 609 
N ~ v B m - - Z o n c F  
~ t ! a o n , s o U t l l ~  

0224 N A  
0.167 0.05 

Seuli~yalabilt 0- 
2.6-1 ND ND ND NA NA 
2-Mcthylpb~l  ND ND ND NA NA 
4-Methylpkenot ND ND ND NA NA 
N l p h W ~  N D N D N D  NA NA 

Vd.t.lc Orgmnia 
Benzene N A  0.005 
Chlorobwzme ND ND - ND NA NA 
Ethy lbame ND ND ND NA 0.7 
Tolucnc MI ND ND 
Xylcac (total) ND ND ND 

laorgmnia 
ARcnic (As) 0.167 0.05 

Semivohtiie Orgalria 
2.4-Dim& y lphcnol ND ND ND A NA 
2-Mcthylphcool ND ND ND N A  N A  
4-Mcthyiphewl ND ND ND NA NA 
Naphth.Icnc ND ND ND NA NA 

Volatile Org~aia 
Bcrr~nc NA 0.005 
C h l m U c  ND ND ND NA NA 
Ethylbcnzme N D N D N D  NA 0.7 
Tolucnc M) ND ND 
Xytmc (toul) N D N D N D  

NOTES: 
EPC Exposl~cpDintormcamaion 
NA Not- 
ND NotdePamined 

- R t r n c d i r l g o a l o p t i o l u ~ b r r t d ~ n t h c ~ t k l ~ ~ ~ m i g h r e d . v c n g c f o r c r r c i n o g c n S  
d t k c h i l d ~ t o r r i t e ~ f o r ~  



Residential risk-bad RGOs applicable to srtrfaw soil for arsenic, hyllium and BEQs are 0.38, I 

0.13, and 0.06 mgkg, respectively, based on a target risk of 1E-06. Hazard-based RGOs for 2 

surface soil for admany aad mangaatst art 29 and 3,428 mgtkg, nspectively, based on a target 3 

HI of 1. Potential corrective measurrs, in addition to no furtha action for soil and respective 4 

COCs, are presented m Table 10.5.29. 5 

A l e ,  arsenic, 2 , ~ y l p h e w l .  2-medl~lph~n01,4-~ylpbenol, naphthalene, benzene, 6 

chlorobemene, ethyIbemene, toluene, ard x y l a  (total) were i d e  as residential groundwater 7 

COCs in the shallow groundwater at AOC 609. Arsenic and benzene have a calculated risk of s 

3E-02 associated with the present c o m t i o n s  in the shaIlow groundwater at SME005. This ' 9 

risk is above USEPA's acceptable risk of 1E-04 (Table 10.5.22). 

Aluminum, arsenic, 2,44metbylpheno1,2-rnethylphenol, 4methylphno1, naphthalene, benzene, 11 

chlorobenzene, ethylbenzene, toluene, and xylent (total) have a cal& HI of 1,353 associated 12 

with their present concentdons. This HI is above USEPA's acceptable HI of 1. The &-based o 

RGOs for arsenic and benzene are 0.000044 and 0.0011 mgL, respectively, based on 14 

a tatget of 1 M 6 .  The hazard-based RGOs for aluminum, 2,4dimethylphenol, 2-methylphenol. is 



4-methylphenol, naphthakme, c b I o r 0 ~ .  ethybanene, toluene, aud xylene (total) are 16, I 

(Table 10.5.22). 3 

Potential conedve measures for the WOW groundwater and respective COCs are p r e s d  in 4 

Table 10.5 -29. Corrective measures for AOC 609 are detailed in Section 9. 5 
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~ ~ a l t w b  Char-11 Navd CompIcxlCbarftsrnn Naval Base 

Dear Mr. Magwood: 

14c author has w m p l d  technicat review of tbtfkfkmwd document. As srrbmlttod, the 
rrpmt provides a narrative Mb;ls previous assessment d v i t i e s  d an8lyticSt results h n  

t h e c n v i r o m ~ f a t e o f ~ ~  d d i t i d  sampling d u c t &  to detGlmrnc .OQ 
atthe subjact prom. Thr: dfid r e d s  pmvi#d h d b $  that e l c  concentrations of 
pllX, PAH and metal compwds W d  above co&bWmethod detection b i t p  in 
sail mdlm gmundwatcr tamplts obtained at thc subject site. Thc reported mmpautlds sn u a 
concenmtim(s) which is at or below tk RBSL ( R k k - B d  $a h e l s ,  SCDHEC Rlsk- 
&sed Corrective Actionfor Pefrofem Releases, 5 Janqsry 1998), propoatd RBC (SW-Bwed 
lhcmtmtions for Wdsatid Sails, P)A Rcgian In Risk-B& Concentrdo~ Tabb, 12 
April 1999) and estab1'uhd &round* MCLs (m cbDtsminant levtls). B d  m the 
wytical results preswted and description of siw q s i f i c  goolog~lh~gmlogy, potmtb! 

-I-, if any, frwl prwious activities at thc mbject oitc do not appear to present a s i @ ~  
tbrcat ta human health d a r  thc environment at T& present t h e .  In thia +3, the employed 
aJacssment ;Ictivitie and ampling d r  appcar to iaditxf~ &tit no a d d i t i d  mdoovocs for 
medial d o n s  andlor cantaminmt  on is wmated for thc Zone F/Site 24- 
Building NS i 346 arca at this time. 

With consideation to the above m-ents, the ~ep&ment hw reuicwcd the nf-cwl 
en*& data Baed an the infannatim end @ytital d4a mbmiotd. the f3qma1t 
recognizes that the -tnt of the Navy and Chariesbp Navni Complex has adequately 
addtesrd the known envirOmatal c o n e t i o n  idmtificd on the property to date in 
accordance with the appro* of work PI* pote, tbh swemcnt pcitainrr only tu rhe 
padon of the site a d d r d  in thc refexen& repart Md #acs not apply to other artss of lfie silt  
andlor any other ptc:ntial rquhtory violafions. Further, thc ~~ retains the right to 
rr?qwst furthm invafi@on if deemed necessary. .- - 
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EXECUTIVE SUMMARY 

Tetra Tech NUS. Inc. (TtNUS) has completed a Rapid Assessment (RA) far Site 24 which 

formerly contained an underground storage tank (UST) system for Building NS1346 at Charleston - 

Naval Complex (CNC) Zone F, in North Charteston, South Carolina. The UST (USTNSi346), a 

560-gallon tank, was used to store waste oil as part of the automobile service station and mini- 

market formerly located at this site. The RA was perfomred under the direction of the South 

Carolina Department of Health and Environmental CaMrol's (SCDHEC's) Rapid Assessment Plan 

and approval letter dated November 4, 1998. After detedning all labolaborntory analyikal resub 

were below the SCDHEC risk-based-mning _ _  me levels (RBSLsS, the reporting format was reduced 

from a Rapid Assessment Report (RAR) to an Initial Ground-Water Assessment (IGWA) Report. 

The IGWA reporting ionnat is also being used to provide SCDHEC the assessment data in a 

more simplified iormat 

TtNUS performed the following actions during this assessment: 
1 

Reviewed available Navy documents to identify potential sources and receptors for 

petroleum hydrocarbons in the vicinity. to evaluate public and private potable wells, to 

locate utilities line areas, to locate nearby surface water bodies, and to determine surface 

hydrology and drainage; 

Reviewed tbe previously prepared Underground Storage Tank Assessment Report for 

UST NS1346 to determine boring locations and monitoring well placements; 

Conducted site survey to identify utiliies and to construct a site plan; 

Performed direct push techndogy investigation; collected soil and groundwater samples 

for field screening of petroleum hyd-n constituents using an organic vapor 

analyzer (OVA); 

Collected groundwater samples from direct push borings for mobile lab screening 

anaiysis for benzene, toluene, ethylbenzene, total xylenes (BTm), naphthalene, and 

diesel range organics (DRO); 

Installed three temporary piezometers at selected soil borings; 

Installed four shallow permanent monitoring wells to depths of approximately 12.5 feet 

below land surface (bls) and one deep, vertical delineation monitoring weil to a depth of 

approximately 30 feet bls; 

Collected groundwater samples from the five newly installed permanent monitoring wells 

for fbed-base laboratory analysis for BTEX, methyl tert-bvtyl ether (MTBE), ethylene 

dibromlde (EDB), and naphthalene using U.S. Environmental Protection Agency 

(USEPA) Method 8260, polynuclear aromatic hydrocarbons (PAHs) using USEPA 

Method 8270, eight heavy metals using USEPA Method 30508 and 7470A ; 



Rev.0 - Site 24 
11/01/99 

r Collected six soil samples for f~ed-base laboratory analysis for BTEX and naphthalene 

using USEPA Method 8260, PAHs using USEPA Method 8270, 

Collected one soil sample for fixed-base laboratory analysis for total organic carbon 

(TOC) using USEPA Method 9060. total recoverable petroleum hydrocarbon (TRPH) 

using USEPA Method 9071A, and grain site analysis using American Sbciety of Testing 

and Materials (ASTM) Method D-422; and 

Surveyed monitoring well and piezorneter top of casing elevations and collected depth to 

groundwater measurements to evaluate the groundwater flow direction. 

Conclusion 

On September 8, 1999, depth to groundwater measurements were obtained from each 

permanent monitoring well. Based on the groundwater elevation data, the localized gmundwater 

flow direction at the site is towards the west-northwest. No free product was detected in any 

temporary or permanent monitoring well at the site. 

On August 13, 16 end September B, 1999, groundwatb; samples were coilected from fie 

monitoring welk. Barium was detected above the RBSL for metals in four of the fwe wells 

sampled. Since the elewted levels of barium ere not associated with any metals it is not believed 

to be associated w f i  past petroleum products or waste oil storage at this site. 

On August 19 and 23, 1999, soil samples were collected from confirmation soil borings and 

analyzed for BTEX and PAHs by a fwed-base laboratory. Toluene was the only CoC detected in 

the soil sampled. 

Other than barium. no soil or groundwater RBSLs were exceeded based on laboratory analysis of -- 
samples collected during the RA field effort. Because it is believed that barium is an isolated 

contaminant and no RBSLs were exceeded, a site conceptual model or a Tier 2 evaluation was 

not required, thereby greatly reducing the reporting requirements. As a resuR, the IGWA report 

was chosen as the method for reporting the f~ndings of the RA field effort This report format 

allows the necessary presentation of assessment data for a site with no CoC concentrations in 

soil and groundwater exceeding the R8SLs. 

Recommendation 

No fu&er action (NFA) is requested for Site 24. Building NS1346. of Zone F, CNC because no 

CoCs were detected in the soil and only barium was detected in groundwater samples analyzed 

by a fixed-base laboratory. The results of the w i d  Assessment are reparted in ihe following 

tGWA rt3pOrt. 
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INITIAL GROUND-WATER ASSESSMENT REPORT 

Facility Name: Charleston Nan! Base, Zone F, Site 24, UST NS1346, 
Building NS1346 

UST Owner or Operator's Name: U.S. Navy Southern Division (SouthDiv) 
Naval Facilities Engineering Command 
(NAVFAC) 

Address: 21 55 Eagle Drive, North Charteston, South Carolina 294U6 

Phone Number: 843-820-7307 

Contractor. Tetra Tech NUS, Inc., Mark W. Darrington, P.G. Cert. # 25 

Address: 900 Trail Ridge Road, Aiken, South Carolina 29803 

Phone Number: (803) 649-7963 

Well Driller: Rod Fuller, Custom Drilling - Hollow Stem Cert. # 1240 
Auger. 
R. Brand and 8. Lewis, Columbia 
Technologies - Direct Push. Cert. # 1485 

Receptor and Site Data 
Please place a check in the appropriate answer block for each question: 

I 

Yes' Receptor Survey Questions 

- 

No 

Are imgafion or other nondn'nking water wells located 
within 1,000 feet of the UST? ' 

+ I f  yesw provide additional information: 

is there a drinking water serppty well (public or private) 
or surface water supply intake within 1,000 feet of the 
UST? 

X 

Are there o h r  potential receptors (i-e., utilities, surface 
waters, wetlands) less than 500 feet from the UST? 

There are groundwater monitoring wells at additional sites within 1,000 feet of the 
former UST location 

X 

X 

I 
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Initial Ground-Water Assessment Report SCDHEC Site ID # 01782 

Underground utilities within 250 feet of the site can be seen on the Site Vicinity 
Map provided in Appendix D. Water, electricity, natural gas, storm drain, and 
sanitary sewer lines are the utilities adjacent to the site. The compressed air and 
steam lines are aboveground. Utility fines are located on all sides of the site. 
The Cooper River is approxirnatety 1,750 feet northeast from the site. 

Were any water wells within 250 feet radius sampled? Yes X No 

Is the current use of the site and surrounding properties commercial, residential, 
Agricultural, or industrial? 

Site: Commercial & Adjacent Comrnerciaf & 
Industrial Properties: Industrial 

Soil and Monitoring Well Dab 

Primary Soil Type: Sand with gravel, medium sand, silty sand, sandy clay, 
clayey sand 

Well Installation Method and Date: ~ollow-stem auger (HSA); August 6-7, 1999 
HSA and mud-rotary; August 9 &lo, 1999 

Development Method: Surge and pump 

Soil Samples Obtained at 1-2,2-3, 3 4 4 - 5  feet (for fixed lab analysis) 

- - 
NOTE: Sir soil samples were coI1ected from five soii bmings. A duplicate 
sample was collected from one of the borings. Two samples from sepatate 
burings wen? collecfed fmm the same depfh interval (7-2 ft). The labafory 
report for the borings is provided in Appendix B. 
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Initial Ground-Water Assessment Report SCDHEC Site ID # 01702 

SOIL ANALYTICAL DATA 

I Sample I Benzo(a)- 1 Benzo(b)- I 8enzo(k)- I Chrysene 1 Dibenzo(a.h- 1 

24sL8120102 1 
NOTES 

Naphthalene 
(ks/k9) 

c8 

c5 

<5 

<6 

<7 

6 

fluomnthene (&kg) anth racene 
(c~sncs) t W g )  
400 -500 c500 

<4M3 ~400 400 

Sample 

CNC24402J 
24SL8020203 
CNC24-BOA/ 
24SLB040304 
CNC24404 
24SLBO.Q0304D' 
CNC24-BO7/ 
24SLBO70405 
CNC24-B11/ 
24SLB120102 
CNC24-BIZ/ 
24SLB120102 

* Duplicate sample 
(J) = Estimated value (analyte detected at a mncenbation less than the reporting limit but greater 
than the detection limit). 

Benzene 
(Pm9) 

<8 

c5 

c5 

c6 

c7 

c5 

Ground-Water Data 

Xylenes 
(total) 

9) 
c8 

c5 

~5 

<6 

c7 

c5 

Toluene 
(~cl~'k9f 

c8 

-5 

3 (J) 

<6 

3 (J) 

4 (J) 

Depth to Ground Water: 3.91 feet to 4.88 feet below land surface 

Ethyl- 
benzene 
( W g )  

<8 

<5 

<5 

<6 

c7 

-5 

Well Pu rging/Sampling Method: Peristaltic pumpflow flow purge and sample method 

Date Sampled: August 13,1999 and September 8, t 999 
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Free Product Thickness: None 

SoiWVater Disposal Method: All soil cuttings and purge water were containerized, 
labeled, and moved to a staging area for final 
disposal by Charleston Naval Complex. 

GROUND-WATER ANALYTICAL DATA 

i 

Duptiie sample 
Trip Blank 

NA = Not Analyzed 

~ U S I A I K ~ 1 8 5 . 4  4 l.mmo%' 

Naphthalene 
(crsn) 

4 4  

c5 

43 

- 
Sample 

CNC24M411 
24GLMOI 01 
CNC24M-O2/ 
24GLM0201 
CNM4MW 
24GLM0301 
CNC24M-031 

24GLM0381 D' 
CNC24M-041 
2ffiLM0101 
CNC24M-051 
20GLM0101 
CNC24TU 

20GLM0101 

Benzene 
b@-) 

c5 

c5 

<5 

Ethylbenzene 

<5 

<5 

. 

Toluene 
(W) 

c5 

c5 

d 

Xylenes 
(t-9 
(crsn) 
c5 

<5 

4 

<5 

c5 

<5 

<5 

<5 

~5 

<5 

c5 

c5 

c5 

NOTES 

Chrysene 
(Crgn) 

<I0 

<I0 

el 0 

c10 

<1 0 

4 0  

NA 

Benzo(k)- 
fluoranthene 

bsn1 

-5 I <5 

c5 

Dibenro(a.h)- 
anthracene 

(W) 
c10 

~ 1 . 0  

c10 

c1 0 

<lo 

c1 0 

NA 

Bento(b)- 
fluoranthene 

) 

Sample 

<5 

c5 

Benzo(a)- 
anthracene 
(P@) 

4 

CNC24Mbl/ 
24GLM0101 

e l0  4 0  

c5 

CNC24M-021 
24GLM0201 
CNC24M-03f 
24GLM0301 
CNC24M-W 

24GLM0301 D* 
CNC24M-041 
2 o G ~ O l  Of 
CNC24M-05/ 
20(jilMOI 01 
CNC24TL7 
20GLMO 10 1 

el 0 

<5 

c5 

<I 0 

c1 0 

c10 

<1 0 

<I 0 

NA 

4 0  

<I 0 

<lo 

4 0  

<1 0 

NA 

c5 

<I 0 

<1 0 

<I 0 

<I 0 

<lo 

NA 
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GROUND-WATER ANALYTICAL DATA (continued1 
- 

Mercury 
(@a) 
4.02 

43.04 

4 - 0 2  

Total 
Chromium 

(@L) 
c4.31 

Sample 

CNC24M-01/ 
24GtM0101 

MTBE 
(@I 
45 

<5 

c5 

c5 

-5 

NOTES 
DupI ' ie sample 
" Trip Blank 
NA = Not Analyzed 
EDB =Wylene dibmide or 1,2-dibrornosthane 
MTBE = Methyl terhary buryl ether 

CNC24M-021 
24GLM0201 
CNC24M03/ 

Lead 

be) 
el .09 

<1.09 

4.6 

4.7 

<1.09 

Silver 

42.54 

~2.54 

<2.54 

d . 5 4  

4 . 5  

Sample 

CNC24M-Q1/ 
24GLM0101 
CNC24M-O2/ 
24GLM0201 
CNC24M-03/ 
24GLM0301 
C N C 2 4 W  
20GLM0101 

Cadmium 
) 

c1 .94 

Arsenic 
@dL) 

4 .07  

ED8 ] 
(W) 
~5 

c5 

<5 

c5 

c5 

Selenium 
&s/Ll 
~3.0 

4.57 

4 .57  

42-57 

Barium 
&&) 

~4.1 

~ 2 . 0 7  

4.07 

CNC24M-05' 
2OGLM0101 

31.4 

17.8 

4-94 

<1 .94 

4.57 

~4 .31  

~4.31 
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Appendices 

The appendices required for this report are as follows: 

Appendix A. Well Constmction and Soil Boring Logs 

Appendix 8. Laboratory Data 

Appendix C. Topographic Map Wth'Site Location 

Appendix D. Site Base Map 

NOTE: Because they are not needed, Appendim E, F, and G are not 
included. 
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Rapid Assessment Report for Site 25, Building NS 1346 



2600 Bull s m  
Columbia, SC 29201-1708 

mMMISSIONER; 
.& B~~ Department of rhe Navy 

BOARD: 
Southern Division NFEC*' 

Bmdford W. Wwhe P.0. BOX 190010 
N o h  Charleston. SC 294 19-9010 

Muit B. Kent 
Gem Re: Final Assessment Report dared 25 January 2000 
~ovnrd L Brilliulc, MD Zone FiSite 25-BuiIding 1346 (Site Identification X 14067) 
 rim K. smith ~hkleston Naval ComplexlCharleston Naval Base 

ROW L. ~ l a n d y  Charleston, SC 
Charleston County 

LYry R Chcwning. Jt., DMD 

Dear Mr. Magwood: 

The author has completed technical review of the referenced document. As submitted, the 
report provides a narrative and summary of previous assessment activities and analytical results 
from additional sampling conducted to establish the environmental fate of suspected 
contamination at the subject property. Analytical results provided indicate that concentrations 
of PAH and VOC compound(s) were reported in soil and groundwater samples obtained at the 
subject site. The reported concentrations exceed lhe RBSL (Risk-Based Screening Levels, 
SCDHEC Risk-Based Correcrive Action for Petroleum Releases, 5 January 1998), proposed 
RSC (ksk-Based Concentrations for Residential Soils, EPA Region I11 Risk-Based 
Concentrations Table, I2  April 1999) and established groundwater MCLs (maximum 
contaminant levels) and/or established health advisories. Available d y t i c a l  data and applied 
interpretations appear to indicate that a reasonable delineation and characterization of the extent 

a d  severity of soil and groundwater contamination have been developed for_@ Buildilg 1346 
sire. Tkis information and data were then utilized to develop SSTL (site specific target levels) 

c for CoC (contaminants of concern) in evidentid discussion(s) for consideration of empioying 
active remehation (groundwater) at the subject site. 

With consideration to the above, the author concurs -with the proposal for corrective actions ar 
the referenced site. The facili~y should develop an appropriate CAP (corrective action plan). 
including proposed sampling and reporting schedule. A schedule for development of the 
rea-uested CAP should be submirted to my attention by 3 1 March 2000. Should you have an!. 
questions plese contact me at (503) 898-5559. 

5 C a c T H  C . - \ R O C ; I . r r 4  g E P 4 R T b i E \  : J J F  H E A L T E  A N D  E N V I R O N M E N T A L  C O W T R O L  



Charleston Naval ComplexlCharIeston Naval Base 
29 February 2000 

Groundwater Quality Section 
Bureau of Water 

c :  Trident Disrrict EQC 
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EXECUTIVE SUMMARY 

Tetra Tech NUS, Inc. (TtNUS) has completed additional assessment activities requested by the 

South Carolina Department of Health and Environmental Control (SCDHEC) for Site 25 (Site 

identification ~urnber  01782) of Zone F, at the former Charleston Naval Complex (CNC), located 

in North Charleston, South Carolina. The site includes eight abandoned underground storage 

tanks (UST) located at Building 1346. The USTs provided retail gasoline to vehicles on-base 

since the mid-1960s and were abandoned in place from 1976 to 1991. Three new fiberglass 

tanks, installed in 1991, are currently being used at the site. The assessment was performed 

under the direction of SCDHEC Rapid Assessment (RA) guidance dated June 20, 1997, and 

Rapid Assessment Plan approval letter dated May 5 ,  1998. 

In addition, SCDHEC reviewed the Report of Findings, Vacuum Tmck Extraction, Interim 

Corrective Action Pilot Test, prepared by S&ME, Inc., dated May 21, 1998, and recommended 

"additional assessment activities to evaluate intrinsic remediation as the corrective action 

alternative for this site." 

TtNUS has completed the additional assessment activities and has used the RA reporting format 

to describe the results. In addition, a Tier 1 and Tier 2 Evaluation was performed for the 

chemicals of concern (CoC) in soil and groundwater detected at the site in excess of the Risk- 

Based Screening Levels (RBSL). The risk evaluations followed the guidance set forth in the 

SCDHEC Risk-Based Corrective Action (RBCA) for Petroleum Releases, dated January 5, 1 998. 

TtNUS performed the following actions during the assessment: 

Reviewed Zone F, RCRA Facility'lnvesfigafion Report Charleston Naval Complex, (E&A/H, 

1996) to identify potential sources and receptors for petroleum hydrocarbons in the vicinity, to 

evaluate public and private potable wells, to locate utility tine areas, to locate nearby surface 

water bodies, and to determine surface hydrology and drainage. 

Reviewed previously prepared reports by Westinghouse Environmental and Geotechnical 

Services, Inc., and $&ME, Inc.. on site activities dating from August 1991 to May 1998. 

Conducted site survey to identify utilities and to construct a site plan. 

Installed 28 soil borings to depths ranging from 4 to 12 feet below land sulface (bls) using 

direct push technology (DPT). 

Collected soil samples for field screening using an organic vapor analyzer. 

TtNUS ES-I  CTO 0097 
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InstaIled five temporary piezometers. 

Collected soii and groundwater samples from DPT borings for on-site mobile laboratory 

screening analysis for benzene, toluene, ethylbenzene, and total xylenes (BTEX); 

naphthalene; and diesel range organics. 

Collected and analyzed nine confirmation soil samples at a fixed-base analytical laboratory 

for BTEX and naphthalene using U.S. Environmental Protection Agency (USEPA) Method 

8260, and polynuclear aromatic hydrocarbons (PAHs) using USEPA Method 8270. 

Collected and analyzed one soil sample from one soil boring for total organic carbon using 

USEPA Method 415.1 and total recoverable petroleum hydrocarbons using USEPA Method 

9071. 

Collected and analyzed two soil samples from one soil boring for grain she analysis using 

sieve and hydrometer methods. 

Collected groundwater samples from nine existing permanent monitoring wells for laboratory 

analysis at a fixed-base analytical laboratory. 

Collected groundwater samples from three wells for natural attenuation parameters. 

Analyzed groundwater samples for BTEX, methyl tert-butyl ether (MTBE) and naphthalene 

using USEPA Method 8260; PAHs using USEPA Method 8270; and lead using USEPA 

Method 3030. 

Collected depth to groundwater measurements to evaluate the groundwater flow d~rehion. 

Nine soil samples were collected on July 7, 1999, and were analyzed for BTEX and PAHs by a 

fixed-base laboratory. Benzene concentrations exceeded RBSLs for sandy soils where 

groundwater depths are less than 5 feet below ground surface in all site borings except one; 

concentrations ranged from 6 parts per billion (ppb) to 120,000 ppb. Total naphthalene 

concentrations were detected above RBSL in four boring locations; concentrations ranged from 

18,000 ppb to 217, 900 ppb. 

One groundwater sampling event was conducted in September 1999. Nine existing monitoring 

wells were sampled. BTEX, naphthalene, and MTBE constituents were detected above RBSLs in 

one monitoring well (CNC25-M05). In addition, the concentration of MTBE exceeded the RBSL 

at wells CNC25-M06 and 609004. 

CTO 0097 
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Tier I Evaluation 

A site conceptual model identified one possible receptor with five pathways present for Site 25: 

1. A construction worker in a utility trench ingesting subsurface soil andtor having dermal 

contact with impacted subsurface soil. 

2. A construction worker in a utility trench who might ingest, have dermal contact with 

contaminated .groundwater, andlor inhale petroleum hydrocarbon vapors emitted from 

groundwater. 

Tier 2 Evaluation 

The maximum soil concentrations of all CoCs were compared against the RBSL vaiues for the 

construction worker exposed by dermal contact or incidental ingestion. Soil concentrations do not 

exceed the RBSLs for any of the CoCs; therefore, the construction worker ingesting or contacting 

impacted soil was not considered further. 

The soil leachability model was used to calculate site-specific target levels (SSTLs) for the 

establishment of soil cleanup criteria. Benzene and naphthalene concentrations in the onsite, 

subsuriace soil exceeded the calculated SSTLs for a construction worker in a utility trench. 

Groundwater RBSLs were calculated for the additional pathways of dermal contact, incidental 

ingestion, and inhalation of voiatiles by a construct~on worker in contact with shallow 

groundwater. The minimum RBSL for each CoC (regardless of the pathway) was used to 

compare to site groundwater data. Concentrations of benzene, toluene, and MTBE from MW-05 

exceeded the selected minimum RBSLs. Therefore, remedial action is required at the site to 

protect the construction worker in the utility trench. 

Recommendations for Further Action 

Corrective action is required at Site 25. The representative concentrations of CoCs in 

groundwater are above the selected minimum RBSLs calculated for a construction worker. In 

addition, the SSTts for soil leaching to groundwater are exceeded. Therefore corrective action 

is necessary. The goal of corrective action is to prevent an impact to the identified potential 

receptor (the construction worker in an onsjte utility trench). 

CTO 0097 
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Site 25 is located adjacent to Building 1346 at the intersection of Enterprise Avenue and Borie Street on 

the former Charleston Naval Complex (CNC), Zone F in North Charleston, South Carolina. The site 

functioned as a gasoline station since the mid-1960s providing gasoline for private and government 

vehicles. initial evidence that a release occurred at the site was discovered in 1991 during the closure of 

an underground storage tank (UST) system on-site. 

This Rapid Assessment (RA) was performed by Tetra Tech NUS, Inc. (TtNUS) located at 1401 Oven Park 

Drive, Suite 102, Tallahassee, Florida, 32308 (telephone number 850-385-9899). The assessment was 

performed on behalf of the U.S. Navy Southern Division (SOUTHDIV) Naval Facilities Engineering 

command (NAVFAC), 2155 Eagle Drive, North Charleston, South Carolina 29406 (telephone number 

843-820-7307). Authorization to conduct the assessment for the site was ~ssued by NAVFAC under 

Contract Task Order (CTO) 0097. The assessment was periormed under the direction of the South 

Carolina Department of Health and Environmental Control XSCDHEC) Rapid Assessment Plan approval 

letter dated May 5, 1998. Fieldwork necessary to complete the assessment was performed June 5, 1999, 

through September 21, 1999, by TtNUS. 

1.1 SITE DESCRIPTION 

The CNC is in the city of North Charleston, on the western bank of the Cooper River in Charleston County, 

South Carolina (Figure 1). The installation consists of two major areas: an undeveloped dredge materials 

area on the eastern bank of the Cooper River on Daniel Island in Berkley County and a developed area on 

the western bank of the Cooper River. The developed portion of the base is on a peninsuta bounded to 

the west by the Ashley River and to the east by the Cooper River. The site is located within the developed 

portion of the base. 

The area surrounding CNC is "mature urban," having been developed with commercial, industrial, and 

residential land use for many years. Commercial areas are primarily west of CNC; industrial areas are 

primarily to the north of the base along Shipyard Creek. A site vicinity map, which exhibits adjacent 

properties and structures, vicinity roads, current utilities, and vicinity surface drainage, is included as 

Figure 2. The subject site was a former naval exchange retail gasoline facility that had eight USTs buried 

onsite and later abandoned in place. 

CTO 0097 
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Presently the site contains eight abandoned in place USTs, three active USTs, one structure (Building "h. 

1346), and a canopy covering the current and former dispensing locations (Figure 3). Recreational 

baseball and football fields are located immediately adjacent to the site on the northeast, east, and south 

sides, a school (unknown building number) is located to the southwest (approximately 300 feet away from 

the tank area), and buildings to the northwest. A second school is located approximately 600 feet to the 

northeast (Building 199). 

According to the Initial Site Characteriiatjon prepared in 1991 by Westinghouse Environmental Services, 

the first USTs installed consisted of four 4,000-gallon steel USTs with steel piping located within the same 

tank basin and one 10,000-gallon steel UST located separately. The tanks, all used for gasoline, were 

listed as 1346-D, -E, -F, -G, and -H. The tanks were abandoned in place around 1978. 

The site was retrofitted with three 10,000-gallon steel tanks (1346-A, -B, and -C), during the period 1977 

to 1981. These tanks were taken out of operation in February 199q following a failed tank tightness test. 

As a result, three new 10,000-gallon fiberglass tanks with single-walled fiberglass piping were installed in 

1991 (Tanks 1346-1, -J, and 4). These tanks are currently being used by SEG Fleet Maintenance, a 

trucking company. The USTs at the site contained various grades of unleaded gasoline, regular 

unleaded, unleaded plus, and super unleaded. The site is currently active. The following table 
-, 

summarizes the USTs at Site 25. 

CTO 0097 

Taken Out of 
Service Date 

-1 978 

TY pe 

Steel 

Steel 

Steel 

Steel 

Steel 

Steel 

LIST I.D. 

134643 

Installed Date 

1960s 

Gasoline 

Gasoline 

Gasoline 

Gasoline 

Gasoline 

Size (gallons) 

4,000 

4,000 

4,000 

4,000 

10,000 

10,000 

1346-E 

Contents 

Gasoline 

Gasoline 

Gasoline 

Gasoline 

Gasoline 

Gasoline 

1346-B 

1346-C 

1960s 

1970s 

1970s 

1991 

1991 

Active 

Active 

Active 

-1 978 

-1 978 

-1 978 

-1 978 

1991 

1346-F 

1346-G 

1346-H 

1346-A 

Steel 

Steel 

Fiberglass 

Fiberglass 

Fiberglass 

1 346-1 

1346-J 

13464 

1960s 

1960s 

1960s 

1970s 

10,000 

10,000 

10,000 

10,000 

10,000 

1991 

1991 

1991 
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I .2 SITE HISTORY 

In 1901, the U.S. Navy acquired 2,250 acres near Charleston to build a shipyard and the first naval officer 

was assigned duty in early 1902. Subsequently, buildings and a dry dock were constructed in the Naval 

Yard. The dry dock war completed in 1909 along with several other brick buildings and the main power 

plant, which is still in operation today. The first ship was placed in dry dock and work began on fleet 

vessels in 1910. World War I brought about an expansion of the yards, facilities, land area, and work 

force. The yard built two gunboats, several submarine chasers, and tugs in addition to performing repairs 

and other services to the fleet. In 1933, building activity had increased principally in construction of 

several Coast Guard tugs, a Coast Guard cutter, and a Navy gunboat, creating the need for more facilities 

and a much larger work force. In 1943 civilian work force peaked with almost 26,000 employees divided 

among three daily shifts. In 1956, construction began on piers, barracks, and buildings for mine warfare 

'ships and personnel. Later in the decade, the facility became a major home port for combat ships and 

submarines of the U.S. Atlantic Fleet [EnSafetAlian 8 Hoshall, lnc.(EIA&H), 19961. 

In 1993, major cuts in defense spending, as a result in partto the end of the Cold War, caused CNC to be 

added to the list of bases scheduled for closure under the Defense Base Realignment and Closure Act 

(BRAC). BRAC regulates the closure and transition of property back to the community (EIA&H, 1996). 

W~th the scheduled closure of the base, operations were scaled back and environmental cleanup 

proceeded to make the property available for redevelopment after closure. 

1.3 RECEPTOR SURVEY RESULTS 

A survey of the site vicinity was conducted by TtNUS personnel to identify potential receptors for 

petroleum hydrocarbon contamination. The site plan (Figure 2) depicts all known utilities located within 

250 feet of the Building 1346 location. According to facility personnel, utility lines are typically located 2 to 

6 feet below land surface (bls) (SPORTENVDETCHASN, 1999). The following utility receptors were 

located within a 250-foot radius of Building 1346. 

A water line is located at the northeast boundary of the site along South Avenue B and along the 

southeast side along Borie Street. The water line located between the canopy and Borie Street is 

approximately 50 feet southeast of the canopy and divides the area where UST basins are located. In 

addition, the l~ne transects the free product interception trench located on-site near the corner of Borie 

Street and Enterprise Avenue. 
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An 8-inch sanitary sewer line enters Building 1346 on the southwest side and extends southwesterly 

toward Enterprise Avenue. A sanitary sewer manhole is located approximately 30 feet south of the 

building. Four sanitary sewer manholes are located on Enterprise Avenue to the southwest. 

Three storm drainage catch basins are located on the north side of Building 1346. The storm 

drainage line originates near the canopy and extends northward toward a storm drain manhole located 

approximately 225 feet to the north at the corner of gth Street and South Avenue 8. Another storm 

dram manhole is located approximately 20 feet from the northwest corner of the canopy. A second 

storm utility line or~g~nates at a storm catch basin and storm manhole located approximately 20 feet 

from the south side of Building 1346 traversing the site northwesterly toward a storm manhole and 

catch basin along 9" Street. 

Utilities on-site, and adjacent to the site within a 250-foot radius, that could serve as exposure points or as 

preferential pathways are shown in the following summary table. 

Potential receptors and preferential pathways within a 1000-foot radius of the site are summarized in the 

following table. 

Utility 

Water Supply 

Sanitary Sewer 

Storm Drainage 

Natural Gas 

@"C 
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On-site or DistanceCDirection from site 

On-site; -20 feet 

On-site; -1 00 feet west 

On-site; -1 50 feet north 

-300 feet to the northwest 

Description of Potential Receptor 

Construction workers in water supply utility trench. 

Commercial workers. 

Trespassers. 

Recreational visitors andlor residents. 

Studentslteacherslvisitors at active school 
(located at Ave. D South & Borie St.). 

Recreational visitors to football and basebail fields 
(east of Borie St and north of South Ave. 0) 

Depth to Utility 

2 to 6 feet bls 

2 to 6 feet bls 

2 to 6 feet bls 

2 to 6 feet bls 

DistancelDirection from Site 

-20 feet northwest of MW-05 and MW-06. 

On-site. No complete pathways. 

Not applicable. Area is fenced. 

Not applicable. Current and future site use is 
commercial. 

-225 feet southlsouthwest of MW-06 
(downgradient). No complete pathways. 

-75 to 250 feet northeast, east, southeast, and 
south (upgradient, crossgradient, and 
downgradient). No complete pathways. 
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A survey of groundwater users within a 7-mile radius of CNC was performed for the Final RCRA Facility 

lnvestigafion Report for Zone F (EIA&H, 1996). According to this report, a survey of groundwater users 

within a 7-mile radius of CNC was conducted by the South Carolina Water Resources Commission to 

ascertain the extent of any shallow groundwater usage. Results of the water use investigation revealed 

that no drinking water wells, which utilize the shallow aquifer, are located within a 4-mile radius of CNC. 

Description of Potential Receptor 

Studentslteacherslvisitors at active school 
(Building 199). 

Groundwater at inactive industrial cooling water 
well (pump house Building 716). 

An industrial well, located approximately 750 feet east of the Site and upgradient, supplied water to a 

compressor house for cooling tower operations. A recent visit to the site by TtNUS (October 1999) 

DistancelDirection from Site 

-600 feet northeast of Bldg. 1346 (upgradient). 
No complete pathways. 

-750 feet to the east of UST area (upgradient). 
No complete pathways. 

revealed an abandoned pump house for the well (Building 716). The industrial well is therefore believed to 

be inactive. Irrigation wells were not identified within 1,000 feet of the site. Numerous monitoring wells 

are located within 1,000 feet of the site. The nearest surface water body to Building 1346 is the Cooper 

River, located approximately 1,700 feet to the northeast. 

There are no city, county, or state zoning ordinances as the property (CNC) is currently owned by the 

federal government. Information concerning zoning ordinances was obtained from the SOUTHDIV 

Remedial Project Manager located at 2155 Eagle Drive, North Charleston, South Carolina 29406 

(telephone number 843-820-7307). 

1.4 REGIONAL GEOLOGY AND HYDROGEOLOGY 

CNC is located in Charleston County, South Carolina, in the Lower South Carolina Coastal Plain 

Physiographic Province on the Cooper River side of the Charleston Peninsula. The peninsula is formed 

by the confluence of the Cooper and Ashley Rivers. Topography in the area is typical of the South 

Carolina lower coastal plain and is characterized by having low-relief plains broken by the meander~ng 

streams and rivers, flowing toward the coast past occasional marine terrace escarpments (EIA&H, 1996). 

The geology of the Charleston area is typical of the southern Atlantic Coastal Plain. Cretaceous-age and 

younger sediments thicken seaward and are underlain by older igneous and metamorphic basement rock. 

Surface exposures consist of Recent or Pleistocene sands, silts, and clays of high organic content 
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refer& to as the Wando Formation (EIA&H, 1996). Underlying the Wando Formation, increasing with 

age, are the Oligocene-age Cooper Group and the Eocene-age Santee Limestone. The Cooper Group is 

comprised of the Parkers Feny, Ashley, and Harleyville Formations. The formation of particular 

importance in the Cooper Group is the Ashley Formation, which was formerly referred to as the Cooper 

Marl in most regional geologic literature. In more recent geologic nomenclature, the name "Cooper" has 

been given to a group of formations which includes the Ashley Formation, a pale green to olive-brown, 

sandy phosphoric limestone or marl, which is locally muddy andlor sandy. The Ashley formation in the 

vicinity of Charleston is encountered at a depth of approximately 30 to 70 feet bls. The top of the Ashley 

Formation has been reported to be associated with an erosional basin and the entire Cooper Unit, 

including the Ashley Formation, is indicated to be approximately 300 feet thick (E/A&H, 1996). 

Groundwater occurs under water table or poorly confined conditions within the Recent or Pleistocene 

deposits overlying the Ashley Formation of the Cooper Group. Transmissivity in the Pleistocene aquifer is 

generally less than 1,000 feet per day and well yields are variable, ranging from 0 to 200 gallons per 

minute (gpm). This groundwater contains high concentrations of iron and is commonly acidic at shallow 

depths (WA&H, 1996). 

The Cooper Group is hydrogeologically significant mainly because of its low permeability. In most locales, I,*, 

' 
fs sandy, finely granular limestone produces little or no water, but instead acts as confining material 

causing artesian conditions in the underlying Santee Limestone. Yields from wells in the Santee are 

usually less than 300 gpm (EIA&H, 1996). 
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4 -5 SITE GEOLOGY AND HYDROGEOLOGY 

The Hydrogeologic Assessment prepared by S&ME, Inc., of Mount Pleasant, South Carolina, February 

1993, stated that lagoonal sediments, which include surficial fill material of black to gray-green silty clays 

characteristic of back barrier island sequences, are present at the site. Soft gray-green clays are 

generally encountered down to the Cooper Formation. The Cooper Marl was encountered at the site at a 

depth of 29 feet bls. 

Traversing east to west across the site, the surlicial soils (upper 8 feet) graded to dense red clays with a 

slight increase in silt content (when compared to the eastern end of the site). Below 8 feet the dense 

gray-green clays were again encountered. Groundwater was generally encountered at depths of 4 to 6 

feet bls. The groundwater flow direction was determined to be from the east to the west across the site. 

The RCRA Facility investigation Report (EIAAH, 1996) described the Zone F geologic unit immediately 

beneath the surficial lagoonal sediments and artificial fill as the Quaternary sand (Qs) unit. It is typically a 

very fine to medium-grained silty sand, well to moderately.wel1 sorted, with little clay. Coloration varies 

between gray, orange, and brown. Occasional laminae of brown to black sitt, as well as small shell 

fragments, are often present. Qs deposits exhibit an average distribution of 73 percent sand, 5 percent 

silt, and 21 percent clay with an average porosity of 38 percent. The Qs sedimentary deposits range from 

depths of 5 feet to 35 feet in Zone F (UA&H, 1996). 
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2.7 SITE-SPECIFIC GEOLOGY AND HYDROGEOLOGY 

2.1.1 Site Geology 

Twenty-eight soil borings were advanced at Site 25 under the supervision of a TtNUS geologist between 

June 5 and August 3, 1999 (Figure 3). Each of the borings was completed using direct push technology 

(DPT). Each DPT boring was advanced to a depth ranging from 4 to 12 feet bls providing soil samples to 

characterize the subsurface lithology. The majority of the soil borings terminated at a depth of 8 feet 

below land surface. In addition, five shallow piezometers were installed between July 27, 1999, and 

August 2, 1999, to depths of 12 feet below land surface to confirm the site's groundwater flow direction. 

Based on lithologic descriptions from the soil borings and monitoring wells, the subsurface soil generally 

consist of interlayers of orange to red, tan. and gray to olive-green-gray, sandy clay, silty day and sand 

near the surface to the borings' terminal depth. Generally, sandy clay was encountered in the soil 

samples submitted for field screening. These samples were collected from 2 to 7 feet below land surface 
'- . 

with the majority of the field screening sample collection being performed af the 3- to 5-foot interval. 

Boring logs are presented in Appendix A. 

Site Hydrogeoloqy 

Five temporary, small diameter, polyvinyl chloride (PVC) piezometers. POI, P02, P03, P04, and PO5 were 

installed on the south side of Building 1346. The piezometers were constructed of 1-114-inch-diameter 

Schedule 80 PVC casing and well screen 10 to 15 feet in length. The screen section of the piezometer 

was installed to bracket the water table. The piezometers were used to confirm the groundwater depth 

and flow direction at the slte. 

Six existing permanent monitoring wells installed by S&ME, and two recently installed permanent 

monitoring wells installed by EnSafe were used to collect groundwater samples (and to re-confirm 

groundwater flow direction and gradient). The recorded water-level data collected from these wells during 

the investigation are presented in Table 1. Groundwater elevation measurements were recorded from the 

site monitoring wells on September 11, 1999. The potentiometric surface map depicts a distinct 

southwesterly groundwater flow direction away from the Cooper River. 
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As part of the Final RCRA Facility lnvesfigation Report for Zone F (UA&H, 19961, a tidal survey was 

conducted in selected shallow wells at low and high tide, respectively. Groundwater flow patterns occur 

bebeen low and high tide events with little change. Surficial aquifer groundwater flow is highly variable 

rn gradient and direction. A narrow groundwater divide trends east to northeast from the tank farm area in 

nearby Zone G. Groundwater flow south of this divide is generally in an easterly direction toward the 

Cooper River. A groundwater depression north of this divide is associated with well SME005. 

Groundwater movement north of Ninth Street is from the south and west toward the north across Hobson 

Avenue. 

2.2 ASSESSMENT RESULTS 

Twenty-eight soil borings were completed as part of the screening portion of the soil investigation at 

Site 25 between June 5 and August 3, 1999. The borings were completed using DPT, and samples were 

collected for screening. Screening samples were collected to evaluate subsurface soil and groundwater 

contaminant concentrations via an onsite mobile laboratory. The soil samples were collected from depths 

ranging from 2 to 7 feet bls. The soil and groundwater samples collected for mobile laboratory screening 

were analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX) and naphthalene and diesel 

range organics (DRO). 

Eight soil borings (SB-09 to SB-17) were completed, and samples were collected for analysis at a fixed- 

base laboratory to confirm the results of the onsite mobile screening laboratory. The confirmation soil 

samples were collected at depths ranging from 1 to 4 feet bls on July 7, 1999. The chemicals of concern 

(CoCs) evaluated and analyzed were BTEX, methyl tert-butyl ether (MTBE), and naphthalene using U.S. 

Environmental Protection Agency (USEPA) Method 8260; polynuclear aromatic hydrocarbons (PAHs) 

using USEPA Method 8270; and lead using USEPA Method 3030. Two samples from one soil boring 

(SB-12 at depths of 2-3 feet and' 7-8 feet bls) were collected for grain-size analysis using sieve and 

hydrometer analysis. A soil sample collected from SB-15 at a depth of 3 to 4 feet bts was analyzed for 

total organic carbon (TOC) analysis using USEPA Method 415.1 and total recoverable petroleum - 

hydrocarbons (TRPH) using USEPA Method 9071. All sample collection was conducted in accordance 

with the SCDHEC South Carolina Risk-Based Corrective Action for Petroleum Re/eases dated January 

5, 1998. Lithologic logs for each soil boring are presented in Appendix A. The soil boring locations are 

shown on Figure 3. 

Groundwater monitoring well purging and sampling were conducted on September 12, 13, and 21. 1999. 

Groundwater sampling was conducted using a peristaltic pump and tow flow, quiescent techniques. The 

monitoring wells were sampled in accordance with SCDHEC South Carolina Risk-Based Corrective 
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Action for Petroleum Releases dated January 5, 1998. Each well was purged of three well casing + 
volumes until water quality parameters of pH, temperature, and conductivity stabilized. The field data 

sheets are included in Appendix A. A summary of the field parameter measurements is presented in 

Table 2. Groundwater samples were analyzed for BTEX. MTBE, ethylene d~bromide (EDB), and 

naphthalene using USEPA Method 8260 and PAHs using USEPA Method 8270. Three of the 

groundwater samples were also analyzed for the following natural attenuation parameters: dissolved 

oxygen, alkalinity, carbon dioxide, sulfide, ferrous iron, nitrite, manganese, nitrogenlnitrate, sulfate and 

methane. Groundwater natural attenuation data are summarized in Table 3. 

2.3 FlELD SCREENING ASSESSMENT 

2.3.1 Soil Vapor Assessment 

Twenty-eight soil borings were completed to evaluate for soil vapors as part of the soil screening 

assessment at Site 25. Organic vapor analyzer (OVA) headspace measurements were recorded at I-foot 

intervals from ground surface to the top of the water table:' Table 4 summarizes all soil borings installed 

and provides the maximum soil vapor screening results. Figure 3 presents the soil boring locations. 

Soil vapor concentrations ranged from nondetectable to 4,900 parts per million (pprn). Vapor 

concentrations exceeding 1,000 ppm were detected from eight soil boring locations. The highest soil 

vapor concentration of 4,900 pprn occurred from CNC25-I317 at a sample depth of 3 to 4 feet bls. Most 

soil vapor detection occurred from soil depths of 2 to 5 feet bls. 

The soil vapor assessment was used as a screening method to assist in identifying locations for collection 

of confirmation soil samples analyzed at a fixed-base laboratory. Soil sample locations were determined, 

in part, based on these data. 

2.3.2 Soil Mobile Laboratory Results 

One soil sample collected from each soil boring was analyzed in a mobile laboratory for BTEX and diesel 

range organics using USEPA Method 8260. The soil samples were selected based upon the soil vapor 

screening results with the additional cfiterion that the samples originate in the vadose zone above the 

water table. Table 5 presents a summary of the analytical soil data from the mobile laboratory. 
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As indicated in Table 5 ,  BTEX constituents were detected in the mobile laboratory soil screening for 

borings CNC25-SB-01, -05. -07, -19, -20, -21, and -25. Diesel range organics were detected in two 

borings, SB-Of and SB-20. 

The mobile laboratory soil analysis was used as a screening method to assist in identifying locations for 

collection of soil samples for fixed-base laboratory analyses and to aid in delineating the extent 'of 

contamination in soil. Confirmation soil sample locations were determined, in part, based on these data. 

2.3.3 Groundwater Mobile Laboratory Results 

A groundwater sample was collected from soil boring locations near the former UST systems around 

Building 1346. Each groundwater sample was analyzed by a mobile laboratory for BTEX and diesel range 

organics using USEPA Method 8260. Table 6 presents a summary of the analytical groundwater data 

from the mobile laboratory. 

BTEX constituents were reported in groundwater samples from CNC25-SB-01, -05, -07, -19, -20, -21, -22 

and -27. Diesel range organics were detected above the laboratory reporting limits in SB-05, -07, -19, -20, 

and -21. 

The mobile laboratory groundwater analysis was used as a screening method to assist in delineating the 

extent of groundwater contamination. 

2.4 CHEMICALS OF CONCERN IN SOIL AND GROUNDWATER 

Chemicals of Concern in Soil 

Nine subsurface soii samples were collected from the Site 25 area for determination of CoCs. The soil 

boring locations are shown on Figure 3. Table 7 summariies the CoCs detected in the soil samples. 

BTEX concentrations exceeded the risk-based screening level (RBSL) for sandy soils where groundwater 

is less than 5 feet bls, in all but one soil sample collected at the site (CNC25-815). Benzene 

concentrations ranged from an estimated 6 parts per billion (ppb) to 120,000 ppb. 

Total naphthalene concentrations (naphthalene and 2-methylnaphthalene combined) were detected 

above RBSL in four boring locations. Concentrations ranged from 18,000 ppb to 217,900 ppb in CNC25- 

010, -12, -13. and -17. The RBSL for naphthalenes in sandy soils where depth to groundwater is less 

than 5 feet bls is 210 pglkg.  The RBSL for soil was selected based upon a grain-size analysis completed 
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on sample CNC25-B12 at depths of 2 to 3 feet and 7 to 8 feet bls. Both samples confirmed the presence 

of a sandy soil matrix at the sjte. Soil analytical data sheets and grain size analysis reports are provided 

in Appendix €3. 

Chemicals of Concern in Groundwater 

The analytical results for CoCs detected in groundwater samples are presented in Table 8. BTEX, 

naphthalene, and MTBE constituents were detected above RBSL at CNC25-M05 and in the duplicate 

sample. MTBE concentrations exceeded the RBSL at CNC25-M05, -MO6, and 609004. 

2.5 ANALYTICAL DATA 

Soil analytical data generated during this RA are summarized and compared to the RBSLs in Table 7. 

Groundwater analytical data generated during this RA are summarized and compared to the RBSLs in 

Table 8. The soil and groundwater laboratory analytical data for this RA are included in Appendix B. 

2.6 AQUIFER CHARACTERlSTlCS AND EVALUATION 

Groundwater levels were measured from the site monitoring wells on September 11, 1999. The 

groundwater flow direction across the site was determined to be southwesterly toward Enterprise Avenue 

as illustrated on Figure 6. 

As part of the Final RCRA Facility lnvestigafion Report for Zone F, rising and falling head slug tests were 

conducted on several shallow monitoring wells located throughout the Zone F Quaternary sand unit to 

determine the hydraulic conductivity of the surficial aquifer (WABH, 1996). Slug tests were conducted by 

instantaneously adding (falling head) or removing (rising head) a volume (slug) of water from the well and 

measuring the recovering water level with a data logger. A hydraulic conductivity vatue was then 

calculated for the rising head test and for the falling head test. The average hydraulic conductivity for 

each well was determined by calculating the geometric mean of the rising and falling head values. 

Because hydraulic conductivity data are lognormally distributed, the geometric mean was determined to 

be the most representative measure of central tendency. 

The we14 construction details and boring logs for each well tested during the RCRA investigation were 

reviewed to determine which wells were most representative of the conditions present at Site 25. To 

make this determination, the screened interval and proximity to the site were evaluated. Based on this 
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evaluation, monitoring wells 613004, 620002, 607001, and 613001 were selected as the most 

representative wells (see Appendix C for slug test data). 

Potential movement of groundwater at the site may be described in terms of transportation by natural flow 

system in the saturated zone, assuming groundwater flow follows Darcy's Law. Using Darcy's Law the 

average linear groundwater velocity may be expressed as: 

where: 

V = average velocity 

K = hydraulic conductivity = 0.7 Wday 
n = volumetric porosity = 0.36 

(based on analyses of Qs samples in the Zone F RFI Report) 
i = most recent hydraulic gradient measurement = 0.0096 Wft 

therefore: 

In summary, the seepage velocity of the surficial aquifer was calculated to be approximately 6.8 feet per 

year based on a hydraulic conductivity of 0.7 feet per day, a hydraulic gradient of 0.0096 feet per foot, 

and a porosity of 36 percent for sandy soil. 

2.7 FATE AND TRANSPORT MODELING 

Soil and groundwater concentrations exceed the RBSL; therefore, evaluation of Site 25 will continue 

beyond Tier 1. Fate and transport modeling is not required because both the source of contamination and 

the potentla1 receptor are located onsite, however modeling was performed because of the high 

concentral~ons onsite. 

The Domenico model was the fate and transport model used to determine groundwater site-specific 

target levels (SSTLs) in the risk analysis. The Dornenico dilutionlattenuation model is presented in the 

SCDHEC guidance document, South Carolina Risk-Based Comcfive Action for Petroleum Releases 

(SCDHEC 1998). This model is very conservative in that it assumes an infinite mass, areat source 
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2.8 PREDICTED M1GRATION AND AITENUATION OF CHEMICALS OF CONCERN 

The Domenico model was used to predict the distance at which the leading edge of the plume is 

attenuated to SCDHEC RBSLs in 10 and 20 years without using degradation due to biolog~cal decay. 

This was done by adjusting the time to 10 years (3 .15~10~  sec) and 20 years (6.31~10' sec) and solving 

for distance (x) by trial and error. The source was assumed to be the impacted area onsite. The distance 

was changed until the required distance that is necessary for the concentration to attenuate to the RBSLs 

was determined. Model estimates for 10 and 20 years ate provided in the following table: 

The Domenico 10-year and 20-year simulation spreadsheets are presented in Appendix D. 

Domenico Model Time Period 

10 year 
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Chemical of Concern 

Benzene 

Toluene 

Ethylbenzene 

Xy lenes 

MTBE 

Naphthalene 

Estimated Distance Traveled 
(feet) 

202 

108 , 

56 

26 

287 

25 5 
- - -  < '  . " -., 

w - . .-<.., - - &" " -* .<< > , -".-A: -. : * ,>* - * * \ . \ -  
. , .* L "  - ." 

20 year Benzene 

Toluene 

Ethylbenzene 

Xylenes 

MTBE 

Naphthalene 

355 

159 

77 

36 5 

507 

34 
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condition through which groundwater flows. The model incorporates biological decay effects through a 

first-order decay process; however, this mechanism was ignored because SCDHEC guidance specifies 

that the decay rate must be assumed to be zero if site-specific decay rates have not been determined. 

The impacted groundwater source area was modeled as 50 feet (15.00 meters) wide and 6.56 feet 

(2.0 meters) deep; these values are conservative defaults suggested by the American Society for Testing 

Materiats (ASTM) Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites 

(ASTM. 1997). The maximum source concentrations are assumed to exist throughout the source area, 

furlher compounding the conservatism of the estimate. 

Site-specific data were used for saturated hydraulic conductivity, hydraulic gradient, porosity, and fraction 

of organic carbon in soil (2.47E-06 mlsec, 0.0096 Wft, 0.36 ~ r n ~ l c r n ~ ~ a n d  6.16E-4 g-Clg-soil, respectively). 

The soil bulk density (1.73 g/cm3) was determined using a porosity of 0.36 and assuming that the specific 

gravity of the soil particles is 2.7. 

However, because free product was previously detected in monitoring well MW05, the theoretical 

groundwater concentration in equilibrium with unleaded gasoline based on Raoult's Law (see Appendix 

D) was calculated for each of the potential CoCs. These calculated values were used for the source 

concentration in predicting the 10- and 20-year plume migration. This analysis showed that the 

theoretical concentrations of benzene (59.8 mgJL), toluene (96.8 mglL), ethylbenzene (3.2 mgll), xyIene 

(24.9 rngiL), MTBE (5289 mglL), and naphthalene (0.22 mgll) each exceed the groundwater RBSLs; 

therefore, these CoCs were modeled. The concentration of naphthalene (i.e., 0.848 mgIL) detected in 

well MW05 exceeds the theoretical calculated concentration for gasoline (0.22 mglL) indicating that free 

product may have contaminated the well at the time it was sampled and that a different petroleum product 

(e.g., diesel fuel) may have been released during the site's history. 

The following estimates of dispersivity were used in the Domenico model as given in SCDHEC (1998): 
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Parameter 

Longitudinal Dispersiv~ty, a, 

Transverse Dispersivity, a, 

Vertical Dispersivity, a, 

Estimate 

xilo, where x= distance between the point of 

exposure and the source or compliance point 

a,/3 

aJ20 
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Peibmmce of a S i  Chcaplual Madel is quired Wame the RBSLs for soil and grrrunhvater were 

scceeded. Ms$num concentrations of Wmne, toluene, edhylilenzene, xyiene, ;md naphihake 
exoeeded the RBSLs )or sandy soil where depths to gmndwater are 5 feet bk or b (table 7'). 

W m u m  concentrations of benzene, ethylbenzene, toluene, xylem?, naphthalene, and MTBE exceeded 

the RBSLs for g m m k a b r  (Table 8). ticceeding the soit RBSL requires identification of current and 

future potential reoeptors and human exposure pathways, 

This seolion psenb tt.le nxeptor charad%rirations of the pokntiafly ecqmsed populations in the vicinity 

o f t h e s i k a n d ~ f h e ~ c o m p l e t e ~ p a f f n m y s f w t h o s e r e e e p t a r s .  SCDHEC 

requires that only those exposure pathways wittr CoC c o ~ ~  exceeding T I  1 RBSL 

cmumMhs are examined in a T I  2 risk- corrective'adian r e p a  Tables 9 and 10 present the 

exposure pathway assessments for current and future use m a r & .  

3.12 On-Site Comnmcfay IndusbM W a b r  

An o ~ i t e  camrnereial or industriar worker is defined as a business employee who works in a wmmerdaV 

industriaf capcity at the site. The future use ofthe property is expeded to be industrial or commetcial for 

the fcmsee&k future; therefore, an orbsite worker was considered as a potentid receptor. Incidental 

ingestion and dermal c o M  with impacted soil are expee&d to be negligible for m m e r c i a Y n d u ~ I  

workers because they are Located inside a buitding. Drinking water at this dte is provided by the city; 

therefwe, ingestion of gratndwater is not a camplete exposure m a y .  Building Iwnd&ms are 

assumed sufficient to prwent v W T i  from bath soil and gFeundwater into a commercial building, 

and there is no history of vapors in the wmmeFcial bullding. it is unlikely that my additknal wrposure 

pathways will exist far future on-sk workers; therefore, no complete pathways exist for efther current or 

~ ~ V i n d u s b i a l ~ .  

An on-site visitor is defined as any petson other than a worker who might come on site. On* visitors 

would have the same exposure pathways as wmmerclal workers, but their exposure duration would be 

much shorter. This m e p b  does not have to be quantified because a potential owsite visitds chemical 

, -. 
intake urwkl not determine risk or deanup Levels at the site. 



An on-sk t e d b n  wMker is defined as a labarer who wouM be invoked h hlnmive activities on or 
around the site, petbi#rfarly in the a m  of subsurface r r b i .  On-site cmslmdb wwkers COM be 

~ b ~ i n ~ b y t h e f i o l l a w A r r g ~ : ~ n o f v d a # e s f m m ~ , d e r m a i a o n t a c t  

with soil, and inddmfal inggstkn of soil. On-&? construction workers mid .b exposed to cmsl&ueMs 

in pndwater  by the fobwing pathways: inhalation of volaths from grow-, dermal contact with 

groundwater, and incidanbd ingestion of gmmdwah. A fresh water distrPwtian tine runs through the 

~ , ~ , t h e p o i n t o f ~ ~ f w ~ ~ c o n s b u e t i o n ~ o t k e t w a ~ ~ t D b e a t  

the source. 

Anon-siteresidentisdefmeciasany~~hisorherhomeatthesitesite ~ ~ i s e x p e c t e d t o  

nmain a cornmerciallindu~l Hi; ttrerefwe, the ~n-site reddent receptor was nat cons&fed further. 

An off-site resident is defined as any perwn rrraking his or her home near the site. Tf~is q f s  
location is emr an a w l  current residence near the s k  ur is a vacant lot w property on which a 

residence could be built The site k located in an area that MI !Wy remain m m i d u s t r i a l .  

Therefore, titi potential receptor was not atns.Idered further. 

3.1.7 Surface water 

The Cooper River is kmted appmxirrrately 1.700 feet upgradient and to the northeast of the site. 

kcause of the distance to the river, &is exposure pathway was nat considered for ingestion of surface 

water. 
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As shown in fhe above taMe, maximum sad cmmhlions of cons t fb le  do not exceed the RBSL for 
any Cd= except dibewah) anthracene. The a m m h h s  for dibena(a,h) athracene exceed the 

Commerdal RBSL for ingestion or d e m l  contad witb wrficial EoiL kwwer, the REtSLs provided in the 

RBCA Guidance assume that a co- &wBt have an q x m r e  duration for 25 years having an 

exposure frequency of 250 days per year. A #nrstnrm worker wwld be expeckd b have a much 
lower a p - ~ ~ u m  durabion and ercpcwure frequency b d  on the natwe of utilii, wnstnrction, w 
r m e d i i  urwk The expasure frequency can be assumed to be 90 d m e a r  or less and the exposure 

duration can be assumed lu be 7 year or iess. These aswmpbians are based on the Mtwe of typicel 

dMy4ype w o k  Furthemme, the madnwrn source a m e ~ n s  of dibenro(a,h)anthracene detectd 

m sob barely exceed the W e  RBSLs (probably ming because the labmaby repoFting lindt, w 
practical quaWon limit, dightty exceeds the RBSL). " Thmfare, drbemo(ah)anthracene is not 

considered a threat to a mmtwctkm W r  in a uti6ty tren&. A a m h c t b n  wwicw ingesting or 

aonlaeting impacted soil is not cunsiderd atrisk and the dermatrqestbn pathway is not considered fw 
+% 

further anafysis. 

332 Inge6tk11, D6mW C o w  or Inhalation of Vapozs from GmundwPter for a 

Comtmdh Worker Zn a Utility Trench 

An additional completed pathway for consbudon workers is BTM, naphthalene, and WiBE h the 

g-tw possibly exposing the workers to CoCs while working in a utitily trench. The construm 

WOWS patential cxposute b groun* containing any of these CoCs was assumed to consist of 

three pdnmyc  dermal amtack inckhntal ingesbn, and inhakith of vohtiles. 

Calculation of Groundwater RBSb Pmbdhe of a Construction Worker h a 
Trench 

Gmmhvater RBSk provided by SCDHEC are for ingestion only; therefore. RBSLs were calculated for 

the additional pathways af demtal contact, mcidental ingestion, and inhalation of votafiles. 

Groundwater RBSLs for the construction worker were calculated fw three palhays: dermal contact, 

incidental ingestion, and inhd;ttion of vohtiles. A target cancer risk of 4 x lo4 and a target hazard - 

quotient of 1 were used h the cakahfhns. Standard defaults were used when avaltable and applicable 
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to a GO- worksr. Wen RO s t a m  panmebers were arsilabb, ixmm&ve ssmpths were 

- used Where- possible, sibspeck paramehs wem weid for umdltions. For dl pathways, the 

~urefrequemylrvasassumadtDbe90day~ernd~arrposuredrtrat ion~sssumedtn be 

I year. Thesesssumptbrts~erecansideredconsanrativttwstdonthcrwtrrreofutilitywork 

The dermal contad RBSLs wewe calculated using procedures in Risk -nt Guidance far 
Supenhd, Vdum I: Human Healttr E v a l u a  Manual, Suppbrnenfal Guklam, Demral Risk 

Assesment, Interkn Guidance (USEFA Peer Cmwtkhm Workshop Draft, 1998). Based on t q x c b d  

limited with gmndwater, the went frequency was assumed to be one evmtlday and the went 
duration was assumed to be 1 hourlc~yent The skin arrface area milable for eonkt was 4500 cm2, 

based on one-fourth the skin swke  m a  given in the risk assessment guidance dowrnent for a 

mirrrmillg adult 

The incidentat ingfshn RBSls  were dudated using the equalion given in Risk Assessment Gukfam 

tiw StpmIIjnd, Vdum I: H m n  Heaftfr Evaluah Manual (I- Fin#, EPAl54W1891002 (EPA 

1989). An -Mdental ingestion rate of 0.01 Uday was ~ t ~ s u m B d  based on a ftaction (f 2 5  percent) of the 

incidental ingestion rate fw a wading ad& (0.01 Uhr), coWered for an &hour work day. Rre incidental 

ingestion rate for wading adults k given in Suppiemental Grridanae to RAGS: Region 4 BuMetins, Human 

Neadti Risk Assssmmt (USEPA Region 4,199S). 

..- 
The inhalation RBSls were calcuiated using equations given in the ASTM Sfandard GuEde fir ~~ 
Co- A d h  Applied to Petrdernn Release Si!es, Designabkn E f739-95e1(1997). 

The following table summarizes the calculaBad RBSls  for the analyzed pathways end shom the 

. minimum RBSL regardless of the pathway (see c e l c u b s  in Appendix Dl. 
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B s s e d o n t h e ~ t a b l e o f ~ R B S t a  benzene,Mme,andMtBEinthtgmundwabwpwea -.. 
risk to a cmshudh worker exposed to grwmbbr. EZhylbemene, xylem, and naphthalene 

mnwntrakm in groundwater do not pose a threat to the amdmthm wwker. 

3.2.4 Rkk From Soil leachina to Groundmbr for a Construction Worker in a Utifity 

The Soil Leachability Model was used to cakukk SSTLs fw !he establishment of sdt cleanup criteria for 

hzem,  toluene, ethylbemene, m, and naphthalene in soil. Sitespecific para mete^ wete used 
when a v a i i ,  othsmise. values were estPmaed frwn the dmts on pages C2 thugh C5 of the 

SCDHEC guidance document /%W&sed Camch Action fbf FWukm R e l e ~ s e ~ ,  January 5, 1998. 

Grain size adysk of a rqmsmWve Mdose sal sample (SB-12 fran 2 to 3 feet #s). showed that the 

soit contained 88 percent wnd and 7 percent day. The dadat& RI3SLs for a wrstrudion worker 
posibiy ingesting, caning in contact with, or inhaling vohWes from the grwndwaaer were used for 

c a M g  the SSrts siKIwn belaw. Appendix D pmsmb the calcuEations for the model. 

Because the maximum soil cmcmWh of benzene, ethylbenzene, toluene, me, and naphthalene 

found during the siie assessment excseds #e calarkbd SSTLs for these CoCs, fhe ConstrucZion worker 

is considered at-risk if exposed to groundwater leached through the impacted soif. 

Chemigl of Caneern 

Benzene 

m m f =  
Toluene 

x* 

3 2 5  l n h ~ c m  of VohHleo ftMn Sol1 for a Conrhuctian Workar in a Urn& Trench 

RBSLs for a construction urorker in a trench inhaling volatile vapws from soil were calculated. The 

wicuhtim are provided in Appendix D. The inhabtion RBSLs wem calarlated using equations given m 

the ASTM Standard Guide lbr Risk-68sed Cwmdbe Action Applied b PeMeum Release Sites, 

Deenatbn E 173S95€1(1997). 

24 217 Yes 

SOa Leaching 
s=(wml 

0 3  

14.5 

1 I 

686 

Maximum 
ORIltoSdl 

-*(-) 
120 

560 

360 

2200 

Greabr 
Umn 

#reSStt 
Yes 

. Yes 

Yes 

Yes 
P 
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Thefdlowing table wmmariresthecalarW RBSLsforthe analyzed pathway; 

3ased on the above table, the construction worker exposed b wbsraface soil is not at risk if inhaling 

benzene, toluene, ethylbenzene, xylenes, or naphthalenes vdatiliing tium the soil. 

Gream 
than 

t h o r n  

No 

No 

N o 

NA 

No 

ChsmiafCmc8m I-nSSn 
(ngncg) 

Maximum 
OnrtbSoIf 

-(merks) 
Benzene 

Ethybmene 

Toluene 

x m *  

m a -  

7,863 

226,430 

NA 

220 

360 

!%O 

2200 

I 228 
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3.3 SUMNLAFW AND COYPARISON OF ME SE- S S f b  ..- 

The abwe SSTLs should be wed for establishing deanup levels at the site. 

3A RECOMENDATIONS FOR FURTHER ACTION 

Comcfhe action is required at Site 25. The bemene, e~yltjemene, and W E  in groundwater are 
above the sel- minimum SSlls calcobted for a construction worker. In M i ,  the SSTts for soil 

leaching to grwnclwabr am exceeded for benzene, toluene, ethylbenzene, xylenes, and naphthalenes; 

therefore, c#rective acbibn is necesay. The goal of corractive action is b prevent an impad to ihe 

idenbified potential meptor (the c o n m n  worker in an onsite utility trench). 
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TABLE 2 

GROUNDWATER FIELD MEASUREMENTS 
SITE 25, BU!LDING 1346 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Notes: 

PP - Peristaltic pump, low flow technque 

umhos/cm - micro mhos per centimeter 

NTU 1 Nephelometric turbidity units 

mglL - milligrams per liter 

" -- insrrument malfunction; water visually clear 
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TABLE 4 

SUMMARY OF SOIL BORINGS AND SOIL VAPOR SCREENING 
SITE 25, BUILDING 1346 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

[PAGE f of 21 

Soil Boring 
Location 

CNC25-B01 

CNC25-B02 

CNC25-B03 

CNC25BO.1 

CNC25-B05 

CNC25-806 

CNC25-607 

CNC25-608 

CNC25809 

CNC25-810 

CNC25-81 I 

CNC25-B12 

CNC25-B13 

CNC25-B14 

CNC25-B15 

CNC25-B16 

CNC25-B17 

CNC25-818 

CNC25-B19 

Sample 
Lithology 

Sandy Clay 

Sandy Clay 

Silty Clay 

Sandy Clay 

Sandy Clay 

Silty Clay 

Sandy Clay 

Silty Clay 

Sandy Silty Clay 

Silty Clay 

Clayey Sand 

Silty Sandy Clay 

Clayey Sand 

Sand 

Sand 

Sandy Clay 

Sandy Clay 

Silty Clay 
-- -- 

Silty Clay 

Sample 
Identification 

25SFB010506 

25SFB020203 

25SFB030405 

25SFBO40203 

25SFB050405 

25SFB060405 

25SFB070607 

25SFB080304 

25SLB090304 

25SLB100102 

25SL8110203 

25SLB120203 

25SLB130203 

25StB140304 

25StB150304 

25SLB160304 

25SLB170304 

25SFB180405 
. 

25SFB190304 

Soil Sample 
Condition 

Moist 

Moist 

Moist 

Moist 

Moist 

Moist * '  

Moist 

Moist 

Moist 

Moist 

Mois t  

Mois t  

Moist 

Mois t  

Mois t  

Moist 

Moist 

Moist 
- p~ 

Dry 

Soil 
Sample 
Depth 
(feet) 

0506 

02-03 

04-05 

02-03 

04-05 

04-05 

06-07 

03-04 

03-04 

01 -02 

02-03 

02-03 

02-03 

03-04 

0 3-04 

03-04 

03-04 

04-05 

03-04 

Total 
Boring 
Depth 
(feet) 

12 

12 

1 1 

8 '  

11 

12 

12 

11 

8 

8 

8 

8 

8 

8 

4 

4 

4 

12 

8 

Sample Interval 
Maximum 

OVA Reading 
(PPM) 

3,000 

5 

19 
1 

0 

80 

1,120 

260 

140 

106 

4,660 

1,610 

4,790 

4,300 

820 

150 
- 

250 

4,900 

110 

0 



TABLE 4 

SUMMARY OF SOlL BORINGS AND SOlL VAPOR SCREENING 
SITE 25, BUILDING 1346 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

[PAGE 2 of 21 

Notes: 

Soil Borings B09 - I317 were completed for fixed-base laboratory analysis. 
OVA - organic vapor analyzer equipped with a flame ionization detector 
PPM - parts per million 

Soil 
Sample 
Depth 
(feet) 

04-05 

05-06 

06-07 

06-07 

06-07 

05-06 

04-05 

03-04 

03-04 

Soil Boring 
Location 

CNC25-820 

CNC25-B21 

CNC25-B22 

CNC25B23 

Sample 
Lithology 

Sandy Clay 

Sandy Clay 

Clayey Sand 

Silty Clay 

Sample 
Identification 

25SFB200405 

25SFB210506 

25SFB220607 

25SFB230607 

f otal 
Boring 
Depth 
(feet) 

8 

8 

8 

12 

8 

8 

Soil Sample 
Condition 

Dry to Moist 

Moist 

Moist 

Moist 

Sample Interval 
Maximum 

OVA Reading 
(PPM) 

2.41 0 

60 

0 

7 

0 

0 

Moist 

Moist 

Moist 

Moist 

Moist 

CNC25-B24 

CNC25-B25 

CNC25-326 

CNC25-B27 

CNC25-B28 

25SFB240607 

25SFB250506 

25SF3260405 

25SFB270304 

25SFB280304 

8 

8 

8 

Sandy Clay 

Sandy Clay 

Clayey Sand 

Sandy Clay 

Clayey Sand 

0 

1 90 

0 
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CURRENT LAND USE - POTENTIAL RECEPTORS AND PATHWAYS WlTHlN 1,000-FOOT RADIUS 
SlfE 25, BUILDING 1346 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

space. I NO explosion hazard. I 

Data 
Requirements 
(If pathway 
selected) 

I Inhalation I gioundwater in utility trench. 1 
Surface l Innactinn 1 No I 

Exposure point or Reason 
for 

NonSelection 
No volatilization to enclosed 

Ground-Water 

Pathway 
Selected for 
Evaluation? 
(Yes or No) 

No 

Media 
(for 

exposure) 
Air 

1 I volatile 1 I No comp1et.s pathway. 1 I 

Exposure 
Route 

Inhalation 

Hazard 
Ingestion 

Dermal Contact 

Volatile 

I Water 

No 

No 

N o 

., .="-.'-" . .- 

Dermal Contact I No 

Surficial Soil 

Subsurface 
Soil 

L 

Cooper River is 1700 feet to 
the east (upgradient). 

No water supply well 
downgradient. 
All water is supplied by city. 
However, construction 
worker could be exposed to 

lnhalation 
Ingestion 

Dermal Contact 

Volatile 
Inhalation 

Leaching to 
Groundwater 
Ingestion 

Dermal Contact 

Volatile 
Inhalation 

Leaching to 
Groundwater 

RBSLs for 
construction 
worker exposed 
to groundwater. 

No 

N o 

No 

N o 

No 

N o 

No 

N o 

No impacted surface soil. 
Asphalt and concrete cover 
impacted soil. 

Construction worker in a 
utility trench could be 
exposed to contaminated 
soil and soil vapors. 

Sandy soiis; groundwater is 
shallow: -5 feet bls. 



TABLE t0 

FUTURE LAND USE - POTENTIAL RECEPTORS AND PATHWAYS WITHIN 1,000-FOOT RADIUS 
SITE 25, BUILDING 1346 

ZONE F, CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

Data 
Requirements 
(If pathway 
selected) 

RBSLs for 
construction 
worker exposed 
to groundwater. 

. 
Exposure point or 

Reason for 
NonSelection 

No volatilization to 
enclosed space. 
No explosion hazard. 

No water supply well 
downgradient. 
All water is supplied by 
city. 
However, construction 
worker could be exposed 
to groundwater in utility 
trench. 

Cooper River is 1700 feet 
to the east (upgradlent). 

No complete pathway. 

Pathway 
Selected for 
Evaluation? 
(Yes or No) 

N o 

No 

Yes 

Yes 

Yes 

N o 

No 

N o 

Media 
(for 

exposure) 
Air 

Ground-water 

Surface 
Water 

Exposure 
Route 

Inhalation 

Explosion 
Hazard 
tngestion 

Dermal 
Contact 

Volatile 
Inhalation 

ingestion 

Dermal 
Contact 

Volatile 
Inhalation 

N o 
I 
No impacted surface soil. 

No Asphalt and concrete 
cover impacted soil. 

N 0 

N 0 

Yes Construction worker in a 
utility trench could be 

Yes exposed to contamhated 
soil and sail vapors. 

Yes 
Sandy soils; groundwater 
is shallow: -5 feet bls. 

Yes 

Surficial Soil 

Subsurface 
Soil 

Ingestion 

Dermal 
Contact 

Volatile 
Inhalation 

Leaching to 
Groundwater 
ingestion 

Dermal 
Contact 

Volatile 
lnhalatlon 

Leaching to 
Groundwater 
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USTAssessment Report for UST NS1346 



Prepared for: 

DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 
NAVAL FACILITIES ENGINEEFUNG COMMAND 
CHARLESTON SC 

Prepared by: 

SUPERVISOR OF SHIPBUILDING, CONVERSION 
AND R E P a  USN, PORTSMOUTH DETACHMENT 
m O M E N T A L  CHARLESTON, SC 
1899 NORTH HOBSON AVE. 
NORTH CHARLESTON SC 29405-2 106 

September 3, 1996 



South Carolina Deparbnent of Heah and Environmental Cdntral (S.C.D.H.E.C.) 
Underground Storage Tant (UST) Assessment Report 

Date Received 

State Use Only 

I OWNERSHIP OF UST(S1 

Submit Completed Fom to: 
UST Regulatwy SWon 
SCDHEC 
2600 Bull Street 
Columbia, South Cardma 29201 
Telephone (803) 734-5331 

AgencvIOwner: Southern Division. Naval Facilities En.&eering Command. Caretaker Site O&ce 

Mailing Address: P.O. Box 19001 0 

Citv: N. Charleston State: SC Zip Code: 29419-9010 

Area Code: 803 Telephone Number: 743-9985 Contact Person: LCDR Paul Rose 

I1 SITE IDENTIFICATION AND LOCATION 

Site I.D. #: 0 I782 

Facility Name: Charleston Naval Base, NS 1346 

Street Address: South Hobson Avenue 

City: N o h  Charleston, 29405-2413 County: Charieston 

111 CLOSURE INFORMATION 

Closure Started: 8 May 1996 Closure Completed: 2 1 Mav 1996 

Number of USTs Closed: 1 
N/A SPORTENVDETCHASN 
Consultant UST Removal Contractor 

N. CERTIFICATION (Read and Sign after completing entire submittal) 

f c ~ ~ [ ~ ~ ~ n d ~ ~ ~ ~ ~ ~ m b a d ~ ~ ~ d t b r ! ~ m m y w n n y o f t h o + ~ ~ T a ~  
t l i u m f ~ 1 b c b m L k l h ~ m f ~ . I t n w . ~ s r n v n d ~  

Yarne (Type or Print) 

Sqpiiure 



V. UST INFORMATION 

................................................... A. Product 

3. Capacity .................................................. 

C. Age ......................................................... 

............................ D. Construction Material 

.......................... E. MontWear of Last Use 

.................. F. Depth (ft.) To Base of Tank.. 

........ G. Spill Prevention Equipment Y/N.. 

....... H. Over!Yl Prevention Equipment Y/N.. 

I. Method of Closure Removed/Filled.. ... 

........... J. Visible Corrosion or Pitting Y/N 

K. Visible Holes YM .................................. 

L. Method of disposal for any USTs removed fiom the ground (attach disposal manifests) 

Tank 1 

Waste Oil 

560 gal. 

> 20 years 

Steel 

U h w n  

9' 

N 

N 

R 

UST NS 1346 was removed, drained and cleaned. It was then cut up for recycling 
as scrap metal (see Attachment 111). Asphalt removed during excavation was 
disposed of as construction debris. 

M. Method of disposal for any liquid petroleum, sludges, or waste waters removed fiom the 
USTs (attach disposal manifests) 

Tank 2 

Residual waste oil was pumped into 55 gallon drums and disposed of by Tri-State 
Steel Drum, Inc., P.O. Box 9, Graysvilte, GA 30726. See Attachment IJI, 
manifest number 13 107, paragraph 28d. 

N. If any corrosion, pitting, or holes were observed, describe the location and extent for each 
UST 

Tank 3 

UST NS 1346 was found in good condition. It had no visible holes or leaks. Its 
exterior surface covered with a protective coating. 

Tank 4 Tank 5 Tank 6 



VI. PIPING INFORMATION 

....................................... A. Construction Material. 

....................... B. Distance from UST to Dispenser 

C. Number of Dispensers.. ................................. 

D. Type of System PIS .......................................... 

E. Was Piping Removed from the Ground? Ym.. .. 

....................... F. Visible Corrosion or Pitting Y/N 

G. Visible Holes YM ............................................. 

H. Age .................................................................. 

*UST 1346 was a waste oil tank. Two 
pipe runs of 9' and 1 10' delivered waste oil from floor drains in the maintenance 
garage to the tank via gravity flow. The tank was emptied periodically by 
suctioning into a waste oil collection truck. 

I. If any corrosion, pitting, or holes were observed, describe the location and extent for each 
line. 

1 

Tank l 

Steel 

N/A* 

N/A* 

NfA* 

Y 

N 

The mechanical joint above sample UST 1346-6 was found to be loose. This Ioose 
connection was responsible for leakage and the mild petroieum odor noted on Site 
Map 2 of Attachment I. 

< 20 years 

VII. BRIEF SITE DESCRIPTION AND HISTORY 

Tank 2 

Building 1346 was formerly an automobile senice station and mini-market. UST 
1346 was a 560 gallon regulated waste oil tank, # 01782. It was located under the 
asphalt parking lot on the west side of the building, adjacent to the service bay 
doors. There are other tanks on the east side of Building 1346, but they are to be 
worked at a later date. 

The waste oil tank was fed by two drain pipe runs from the garage area. For 
explanation purposes these have been denoted as "A" and "B ." Pipe run A was 
three inches in diameter and approximately nine feet long. Pipe run B was two 
inches in diameter and approximately 11 0 feet long. 

Tank3 Tank4 

1 

Tank 5 Tank 6 



VIII. SITE CONDITIONS 

Yes No Unk 

Note 1 : The contaiminated soil is Iocated at Bldg 1346. Per conversation with DHEC, Mr. Tim 
Mettlen, and Mr. Gabriel Magwood of SouthDiv, the entire naval complex is considered the site. 

A. Were any petroleum-stained or contaminated soils found in the UST 
excavation, soil borings, trenches, or monitoring wells? 

If yes, indicate depth and location on the site map. 
[* North half of tank excavation 1 

8. Were any petroleum odors detected in the excavation, soiI borings, 
trenches, or monitoring wells? 

If yes, indcate location on site map and describe the odor (strong, d d ,  
etc.) 

C. Was water present in the UST excavation, soil bonngs, or trenches? 

If yes, how far below land surface (indicate location and depth)? 
78" below GSL, 6" deep 

D. Did conrammated soils remain stockpiled on site after closure? 
If yes, indicate the stockpile location on the site map. 

Name of DHEC representative authorizing soil removal: 
See Note 1. 

E. Was a petroleum sheen or free product detected on any excavation 
or boring waters? 

If yes, indicate location and thickness. 

X* 

X 

X 

X 

X 



IX. SAMPLE INFORMATION 

S.C.D.H.E.C. Lab Certification Number 10582 

* = Depth Below the Surrounding Land Surface 



X. SAMPLING METHODOLOGY 

Provide a detailed description of the methods used to collect store (preserve) the 
samples. 

After the removaI of UST 1346, soil and ground water samples were taken. Soil samples 
from the tank pit were taken from native soils at the bottom of the excavation, 84 inches below 
land surface, as shown in Site Map Numbers 2 and 3. Soil samples from the two drain pipe runs 
(identified as A and B) were taken from beneath the pipe couplings in the locations indicated on 
Site Maps 2 and 3. The depths of these samples are documented in section IX of this report. 

Sampling was performed in accordance with SC DHEC R.61-92 Part 280 and SC DHEC 
UST Assessment Guidelines. 

The samples are identified as follows: 

Detachment Charleston 
....................................... SoiI UST 1346-1 = 
...................................... Soil U S  1346-2 = 

...................... Ground Water UST 1346-3 = 
So il... .................................... U S  1346-6 = 
Soil ....................................... UST 1346-7 = 
Soil ...................................... U S  1346-8 = 
Soil ...................................... UST 1346-9 = 

...................................... Soil US 1346-10 = 
Soil ...................................... U S  1346-1 1 = 

Soil ...................................... U S  1346-12 = 
Soil ...................................... U S  1346-13 = 

General Engineering Labs 
SPORT - 003 3 - 1 
SPORT - 003 3 -2 
SPORT - 0033-3 
SPORT - 003 6- I 
SPORT - 0036-2 
SPORT - 0037-1 
SPORT - 004 1 - 1 
SPORT - 004 1-3 
SPORT - 0043-1 
SPORT - 0048-1 
SPORT - 0048-2 

Sample containers were prepared by the testing laboratory. The grab method was utilized 
to fill the sample containers leaving as little head space as possible. The samples were marked, 
logged, and immediately placed in coolers packed with ice to maintain an approximate 
temperature of 4" C. 

The samples remained in the custody of SPORTENVDETCHASN until they were 
transferred to General Engineering Laboratories for analysis as documented in the attached Chain- 
of-Custody Record. 



XI. RECEPTORS 

Yes No 

A. Are there any lakes, ponds, streams, or wetlands located w i t h  1000 feet 
of the UST system? 

If ves. mdicate type of receptor. distance, and hrection on site map. 

B. Are there any public, private, or irrigation water supply wells within 1000 
feet of the UST system? 

If ves. indicate tqpe of well. distance. and direction on site map. 

C .  Are there any underground structures (e.g., basements) located withm ZOO 
feet of the UST system? 

IF ves. lndicate the tvpe of structure. distance, and direction on site map. 

D. Are there any underground utilities (e.g., telephone, electricity, gas, water, 
sewer, storm drain) located within 100 feet of the UST system that could 
potentially come in contact with the contamination? 

[*sewer ] 
If ves. indicate the tvpe of utilitv, distance, and direction on the site map. 

E. Has contaminared soil been identified at a depth of less than 3 feet below 
land surface in an area that is not capped by asphalt or concrete? 

IF yes, indicate the area of contaminated soil on the site map. 

X* 

X 

X 

X 

X 



Attachment I 
SITE MAP 

You must supply a scaled site map. It should include all buiIdings, road names, utilities, tank and 
pump island locations, sample Iocations, extent of excavation, and any other pertinent 
information. 

Site Maps 1,2, and 3 
Photograph 
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Attachment II 
ANALYTICAL RESULTS 

You must submit the laboratory report and chain-of-custody form for the samples. These samples 
must be anaIyzed by a South Carolina certified laboratory. 

Certified Analytical Results 
Chain-of-Custody 

a 





GENERAL ENGINEERING LABORATORES 
Mreriir p tod<7!.'s irrr,~/.s t ~ , i i h  r i  \ . i .sio~~ TOl. to~?toi+ro~t~. 

a 
--- .- 

CERTIFICATE OF ANALYSIS 

Clim Supervisor of Ship Building & Convasiasl 
SUPSHIP-Portnnourh ikm-h. 
1899 Nbnh Hobson Ave. 
Nonh Charlesron, South C a r o b  29405-2106 

Contau: Mr. Bin Him 
Projefr Description: SUPSWP-Pcmsrnauth Detachment 

cc: NWC00196 R p n  Date: May 21,1996 Page 20f 4 

Sample LD : SPORT-0033-1 

Parameter QuPiV~er R d t  DL IU, Unih DF Analyst Date Time Batch M 

Ban:um 24400 328 500 ugkg 1.0 
Cadmium J 195 4.80 250 ugkg 1.0 NRM 05117196 1934 84697 3 
Chornium 13400 295 s o o u g k g  la 
Lead 72000 5 5 9  250 ug/kg 1.0 
Selenium m 70% 250 u& 14 

General Chemisny 
Tod Rec. Peao. HydrocarbaPls 550 10.0 50.0 mgntg 1.0 SDW 05/16)96 0900 84767 4 

The following prep pmadures were performed: 
GClMS Ba~c/Ncwa.t Compounds 
Macury 
TRQCE 

TMK 05/14/96 W30 84649 5 
RM3 05114B6 I500 84618 6 
FGD 05/15fi6 1530 84697 7 

Comments: 
A dilution was required for Exnaaabie Organics due m maaix 
interference. As a resulf rhe detection limits are elevated. 

Surrogate Recovery Test Pacent% Acceptable Wmlts 

2-Flumbipheny i M610 905 @OXr - 115.) 
Ni~obemenc-dS M6iO 80.1 (23.0 - 120.) 
pTaphyl-dl4 M6lO 106. (373 - 128.) 
B r o m o f l u o r o ~ e  BTM-8260 120. (59-7 - 159.) 
Dkomofluoramehc BTEX-8260 92.0 (74.0 - 128.) 
T01~mcd8 BTp[-8260 113. (53A - 163.) 
Bmmo~uwobtnzmt NAP4260 120. (59.7 - 159.) 
Dibmmo~merhane NAP-8260 92a (74.0 - 128.) 
ToluenedB NAP-8260 113. (53A- 163.) 

+9605183-01* P 0 Box 307 12. Charleston. SC 29417. (803) 556-8171 Fax (803) 766-1 178 
n 



- . GENERAL ENGINEERING LABORATORIES 

CERTIFICATE OF ANALYSIS I 
Client: Supvisor of Ship Building % Cmversion 

SUPSHLP-Portrmouth Detachment-Env. 
1899 North Hobsan AVE 
Nonh Charleston South Carolina 29405-2106 

Contacr Mr. Bill Hiers 
Prujccr Description: SUPSHIP-Pomauth Detachment 

cc: NPWCDD196 Rlrpon Date: May 21.1996 Page 3 of 4 

M = Method Method-Description 

M 1 EPA 8260 
M 2  EPA 8270 
M3 EPA 6010A 
M4 EPA 9071 
M5 EPA 3550 
M6 EPA 7471 
M7 EPA 3050 

Notes: 
The qualiGas in drif report arc defmed as follows: 
J indicates presence of anaiytc at a concentmion less than the reponing %r (W) and grew a h d e d m  limir DL). 
U indicates h a t  the andyte was not detected at a comma&ar~ -than rfte &=tion M t  

* indicate that a quaiity control a n a l p  rrcovery is ourside of specified aireria. 

GEL Laboratory Cednaatiorrs EPI Laboratory Certifkatbns 

At-41WO AZ--14 At - 41050 AZ - AZOS14 
CA - 2089 CT - PH-0169 CA - I-1023j2056 '3 - PH-0175 
DE - SC012 FL - E87156/87294 FL - E87472B7458 MS - 29417 
hf.E - SC012 MS - I0120 NY - 11502 RI - 138 
NC * 233 NY- 11501 SC - 10582 TN - 02934 
R.. - 135 SC- 10120 UT - E-&7 VA - 001 11 
TN - 02934 UT - E-251 WA - C225 Nf - 79002 

*9@35183-01c PO Box 30712- Chartcscoo. SC 29417. (803) 556-817 t Fax (803) 766-1 t78 
A S  



GENERAL ENGINEERING LABORATORIES 
,tkeetirry rt~(lnv'.\ ~rc~tls b t , i / l l  i t  ~.i.rior~for ro/lrorrorl.. 

CERTIFICATE OF ANALYSIS 

CLimr Supervisor of Ship Building & Convcnion 
SUPSHIP-Ponsnouth Derachment-Env. 
1899 North H a h  Ave. 
Nonh Charlesum South C a r o h  29405-2106 

Contacc Mr. BiU Hicxs 
Pmject Description: SUPSHIP-Portnnouth Detachment 

cc: NPWC00196 Repm Datc: May 21.1996 Page 4of4  

Sample ID : SPORT-0033-1 

GEL Laboratory Certtflcatlans EPI Lstboratorv Certincations 

Thir dam repon has been prrparcd and reviewed 
in eccnrdance with G e d  E q b z i n g  Laborarorics 
sfaodardoperatingpnxcdUTes.Plearcdirrct 
any queuions to yo= Pmjeu Manager, h B l h y  at (803) 769-7386. 

*9605183-01r P 0 Box 307 129 Charleston. SC 294170 (803) 556-8171 Fax (803) 766-1 178 -- 

. . 



. . 

s -3 
2, . . GENERAL ENGINEERING LABORATORIES 
. .  

.L .\lorfi~!y IOC/OY '.\ ) t i , i t i s  LI,~//I ( I  I . I .$IOI(  r o ~ -  r o ~ t t o ~ ~ ~ ~ ~ r ,  - 

-- CERTIFICATE OF ANALYSIS I 
CIiau: Supervisor of Ship Building & Conversion 

SUPSHEP-Portsmourh Detacbncm-Env. 
1899 Noah Hobson Ave. 
Notrk Charleslon Sou& Carolina 29405-2106 

Conrace Mr. Bill Hien 
Project Description: SUPSHIP-Pmts~~outh Detackment 

I cc: NPWC00196 Repon Dare: May 21,1996 Page 1 of 4 I 
Sample ID : SPORT-0033-2 
Lab ID : 960518342 
Matrix : Soil 
Dare CoUecrcd : 05/10/96 

Parameter Q m e r  Result DL RL Units DF Analyst Date Time Batch M 

Vohtlle Organics 
m - 4  itMls 
Barzene U 0.00 200 4-00 u#kg 2.0 RM3 05114P6 1330 84449 1 

E ~ ~ Y W  U 0.00 2.00 4.00 uglkg 2.0 
Toluare U 0.00 200 4M ug/kg 2 0  
X Y ~  VOTAL) U 0.00 2.00 4.00 ugkg 2 0  
Naphrhalene 15.0 2-W 4.00 ugikg 2.0 

Extracable Organics 
Polynrcclear Aromaric Hydrocarbons - 16 #ems 
Acenqhthene U 0.00 660 1320 ugikg 4.0 BDG05115/962030 84649 2 
A q h r h y  lene U 0.00 660 1320 u& 4.0 
Anrhracac U 0.00 660 1320 ug/kg 4.0 
Bentc(a)anrhrartne U 0.00 660 1320 u&g 4.0 

B-(a&ynnc U 0.00 660 1320 uglkg 4.0 
Benzo(b)fluoranhu U 0.00 660 1320 u&g 4.0 
Barzo(ghi)payluu U 0.00 660 1320 u& 4.0 
Bemo(k)fluoranrh~l~t U 0.00 660 1320 u g h  4.0 

Chvene U 0.00 660 1320 ugkg 4.0 
D i ( a h ) ~ a c ~ n e  U 0.00 650 1320 ugkg 4.0 
F ~ u ( R ~  U 0.00 660 2320 ugkg 4.0 
Flwene U 0.00 660 1320 ug/kg 4.0 
hdam(l2.3-~d)pyrme U 0.00 660 1320 uglkg 4.0 
Naphrhdme U 0.00 660 1320 ug/ka 4.0 
I'?lamhenc U 0.00 660 1320 ugkg . 4.0 

b-= U 0.00 660 1320 uglkg 4.0 
Mews Analysis 

M-W J 0.0656 0.00247 0.200 m a g  1.0 RMJ 05fi5196 2124 84618 ' 

Silver J 329 I25 500 u g h  1.0 NRh4 05117196 1938 84697 3 
3 160 93.0 500 u@g 1.0 

P 0 Box 307 12. Charleston. SC 19317- 1803) 556-8171- Fax (803) 766-1 178 *96Q518302* 
m*. 7. - I 



7 - a 1: -% 
1 

Z, .- GENERAL ENGINEERING LABORATOrnS 

CERTIFf CATE OF ANALYSIS 

Client Supervisor of Ship Building & Conversion 
SuPsHfP-Ponsn~urh Deracbment-Env. 
1899 North Hobon Aue. 
N d  Charf~tass SOU& C~mlina 29405-2106 

Contact Mr. Bill Hiea 
Project Description: S U P S H I P - P O ~ ~ ~ ~ D U ~ ~  Detachmau. 

cc: NPWC00196 Repart Dare: May 21, 1996 Page 2of4 

Sample ID : SPORT-0033-2 

Parameter Qualifier R a t  DL RL Unh DF Anahst Date Time Batch M 

B ariurn 25500 
Cadmium J 71.8 
chromium 11600 
LEad 60700 
Selenium 605 

General Chemlsrry 
Toral Rec. P e n .  H y d m c a r b  1100 

The following prtp procedures we- performed: 
GCMS BasJNcutd Compounds 

M = w  
TRACE 

- - 

332 500 ugkg 1.0 
4.85 250 a& 1.0 NRM 05/17196 1938 84697 3 
29.8 500 ugkg 1.0 
565 250 u&g 10 
715 250 ug/kg 1.0 

10.0 50.0 mgkg la SDW OS/lW6 0900 84767 4 

TMK 05/14196 1330 84649 5 
RUI OSfi4P6 1500 84618 6 
FGD 05115D6 1530 84697 7 

Commenrs: 
A dilution was required for Exuacrable Organics &e ro manix 
interference. As a result. rhe detection Limits arc elevartd 

Surrogate Recovery T d  Percent% AtxeptabIeLLmltz I 
2-Ruorc biphenyl 
Nimbenzare-dS 
pTerpharyl-dl4 
Bromofluoroberucnc 
Dibromohuromtrhwe 
Tolu~ned8 
BromofluambRlzcne 
D i b r o m o ~ m r r h a r ~  
T011~ed8 

P 0 Box 30712- Chuleston. SC 29417 (803) 556-8171 Fax (803) 766-1 178 
f i  



.p W C h  
&+ . "7- 5 GENERAL ENGINEERING LABORATORIES 

- .  
7 ,b * ~ I ~ ' ~ f i l ~ f ?  I (JC/<I I  \ I I C ' C J ~ ~  11 l t / l  0 I l\,<>ll )Ol. l O ! ~ Z O ~ ~ O ! $ ~ .  
9 , F 
'4 1 roK\\'. 

-- CERTIFICATE OF ANALYSIS 

Oimk Supsviscr of Ship B d & g  & Convenim 
SUPSHIP-Portanoulh Detachma-bv. 
1899 North Hobzon Ave 
North Charlesron. South Carolina 29405-2106 

Contacr: Mr. BillHiers 
Project Description: SUPSEEP-Pomuh baht 

cc: NPWC00196 Rcporr h e :  May 21.1996 Page 3 of 4 

Sample ID : SPORT-0033-2 

M =Methad Method-Description 

M 1 
M 2  

EPA 8260 
EPA 8270 
EPA WlOA 
EPA 9071 
EPA 3550 
EPA 7471 
EPA 3050 

The qnaliGas in this repon are dermcd as foUows: 
J hdicam p m c e  of and* at a sonrauatim lws Ih.. the r w g  h i t  (RL) d ~ v v r  h Ibc h n  Smir (DL). 
U indicates Uur rhe amlyte was not defected at a unrmtr* ~ w p  ihn h hctim 1~~ 

+ .  indjcak a qlvllw conml o l m  rimvary is ourudc of spdt1 .d  acwpwe 

P 0 Box 30712* Charles~on. SC 294170 (803) 556-8171 * Fu (803) 766-1 178 

.q - 



7~ 

-% 
-: .. GENERAL ENGINEERING LABORATORIES 

CERTIFfCATE OF ANALYSIS 

Client: Supervisor of Ship Building & Ccnvenion 
SUPSHIP-Ponsmouth Detachment-Env. 
1899 Nonh Hobson Ave. 
North ChaT~esw Sourh C a r o h  2M5-2306 

Conrsn: Mr. Bill Him 
Project D w :  SUPSHIP-Porumouh Detachma 

cc: ~ C M 3 1 9 6  Rcpon Date: May 21.1996 Page 4 of 4 

Sample 1l3 : SPORT-0033-2 

GEL Laboratory CertIftcations EPI L a b n t o q  Certitlcations 

VA - 00151 WA - C223 PA - 6845 WV -235 
. . 

Wl- 999887790 

This dara report has bear ptqared and reviewed 
in accordance with Gencd Engineermg Labosatoris 
standard opaating pmaims. Please ditkt 
any questions to yo= Pmjea Manager, h BIakcney at (803) 769-7386. 

P 0 Box 307120 Charleston. SC 294170 (803) 556-8171 - Fax (803) 766-1 178 
-*R 





CERTIFICATE OF ANALYSIS 

Clim Supervisor of Ship Building Br Convasiem 
SUPSHIP-Portsnod Detacfimmt-Env. 
1899 N o d  H o b m  Avr  
Nwh ChatItsm S a d  C~roliaa 29405-2 106 

Contilet: Mr. Bill k 
h j u r  Destriprion: SUPSHIP-Ponsnmurh Detadrmnu 

! co: NPwC00196 Repon D*: May 21.1996 Page 2 of 4 

Parameter QuaUfier Result DL ILL Units DF Analyst Date Time Batch M 

Barium 1190 0.0663 10.0 ugn 1.0 
Cadrmm 9.25 0.0970 5-00 ugn 1-0 NRM 051L7B6 0333 84755 3 
chrornl~m 534 0.36 io-o U ~ A  1.0 
Lead 4550 1.13 5-00 ugfl 1.0 
Sdeslium 26.6 1.43 5-00 ugl 1.0 

General ChemiEtrg 
Total Rec. Pem. H y d m ~ & o n ~  21.0 200 W 1.0 SDW 05/17196 1330 84840 4 

The ZoUowkj prep procedurrs wete perform& 
CCflvIS Bas4Neuma.I Compounds 

Mercury 
r n C E  

TNF 05/l3/96 1100 84576 5 
RMI 05/13196 1900 84619 6 
FGD 05/16~96 1330 84755 7 

Comments: 
A dilution was requircd for Extracrable Organics due to maeix 
interference. As a reds. rhe dctccrion limits arc clevstcd 

S q a t e  Recovery Test Percult% Acceptable timik 

2 - F b  biphenyl M610 101, (43.0 - 108.) 
Nim&eaS M610 lrZZ 85.0 - 111.) 
pTerphmyldl4 M6lO 88.0 (33.0 - 1Z.) 
B r o m o f l u o r o w  BTEX-8260 98.4 (80.0 - 128.) 
Dibnrmofluaromelhwe B'l'Ex-8260 90.0 (67.7 - 135.) 
Toluene48 BTEX-8260 98.0 176 J - 122.) 
B r o m o f i u 0 5 0 ~  NAP4260 98.4 (80.0 - 128.) 
Dibromofluoromc~ NAP4260 90.0 (67.7 - 135.) 
Tolmed8 NAP-8260 98.0 (76.8 - 122.) 

P 0 Box 30712. Charleston. SC 29417. (803) 556-817 1 Fax (803) 766-1 178 



GENERAL ENGINEERING LABORATORIES 
,Mer?~nq r o t i ~ ~ ! . . ~  rrcrrls 11.irl1 rc 1-r.vinrr /br ioriio,-mil. 

-- CERTIFICATE OF ANALYSIS 

Client: Supavisor of Ship Building & Convasim 
SUPSHIP-Portsnouh Detachma-Env. 
1899 North Hobson Ave. 
North Charleton. Sourh Carolina 29405-2106 

Comacc Mr. Bill Hias 
PFojecr Description: SUPSHIP-Po~smourh Detscbment 

cc: NPWC00196 Repon Date: May 21. 1996 Page 3 of 4 

Sample ID : SPORT-0033-3 i 
M =Method )Method-Description 

M 1 EPA 8260 
M2 EPA 8270 
M3 EPA 6010A 
M4 EPA9070A 
MS EPA 35 10 
M6 EPA 7470 
M7 EPA 3005 

Notes: 
The quaiifiers in this repon are Mined as follows: 
I indicates presence of anal* at a -an less rhan the reporting limit (RL) Pnd lhrm rhe dusrion iimif (DL). 
Uindi~rhatfhedytew~mtdcrcctulatawn~~rhanrhcdereetionlimi~ 

indicate thar a quality conuol a n a l p  m v a y  is ourside of specifired && 

GEL Laboratory Certlfl~~tions EPI Laboratory CvtUlcadom 

AL - 41040 AZ - AZ0514 AL - 41050 AZ-AZo514 
CA - 2089 CT - PH-0169 CA - f-1023t2056 CT - PH-0175 
DE - SCO12 FL - E87 156iX7294 - €8747 m458 MS - 29417 
ME - SC012 MS - 10120 NY-11502 N - 138 
NC - 233 NY - 11501 SC - 10582 TN - 02934 
RI - 135 SC - 10120 UT - 8227 VA - 00111 
RJ - 02934 UT - E-251 WA - C225 M - 79002 

*9605 18343% P 0 Box 30712. Charleston. SC 294170 (803) 556-8171 Fax (803) 756-1 178 
- .  



GENERAL ENGINEERING LABORATORIES 
~ W e e ~ t t i y  roduv '.\ I I C ~ ( / >  \t.iri~ (I  ~,~ .%ioi r j i ) r  totllorron.. 

CERTIFICATE OF ANALYSIS 

Clime Supwisor of Ship Building & Convadrm 
S U P S H ~ P - P O N ~ D ~ ~ ~  Dctachmenr-Env. 
1899 North Hobson AVG. 
North Charlstoa South Carolina 29405-2106 

Contact: Mr. Bill Xus 
Rojcct Description: SUPSKlP-Portsmouth Dctacimmt 

cc: NPWC00196 R q m  Date: May 21, 1996 Page 4 of 4 

Sample ID : SPORT-0033-3 

GEL Laboratory CertificPtlons EPI Laboramrg Certifications 

VA - 00151 WA-C223 PA - 66-485 WV -235 ..- 

W I  - 999887790 

This h npmc Itas been prepand and r e v i d  
i n s c a o r d s n c c w i r h G c n a r l E j l g i n a a i n g ~  
s-operating-.PlwG*t 
any qutsrians m your Rojsr Manager, Karen B l a k a ~ ~ ~  at (8m) 769-7386. 

P 0 Box 30712- Charleston. SC 29417r (803) 556-8171 fax (803) 766-1 178 
.*A ... . 
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CERTIFICATE OF ANALYSIS I 
Cliau: Supervisor of Ship Building & Conversion 

SUPSHIP-Pormmmh Detachma-Env. 
1899 North Hobon Avt. 
North Charlama S o d  C a r o h  29405-2206 

Comacc Mr. Bill Hies 
Project Desrription: SUPSHIP-Pnnrmouth Drrafhmeat 

I cc: NPWC00196 R+ Date: May 23,1996 Page I of 4 I 
Sanzple IZ) : SPORT-0036-1 
Lab ID : 960527161 
Maaix : Soil 
Date Collected : 05/13/96 

: 05/15/96 Dae  Received 
Priority :Routine , 

COWM :Client 

Parameter Qaollllet R d t  DL RL UnI& DF Aaalyst Date TImc BPtcb M 

volatile organics 
m - 4 i t e m  
Benzene U OM 1.00 ZOQ uglkg 1.0 iUS 05IZOIp6 1751 84833 
~ t h y l ~ ~  u 0.00 1.00 200 U- 1.0 
Toluene U 0.00 1.00 2 W u g k g  13 
Xylenes (TOTAL) U 0.00 1 .OO 4.00 ugkg 1.0 
Naphthalene 13.0 1.00 200 ug/kg 1.0 

Extractable Organics 
Polyrurciear Aromatic Hydrocarbons - 16 itmu 
Acenaphthcne U 0.00 166 331 ug/kg 1.0 BDG 05ROD6 2033 $4824 2 
Acenaphthy lene u 0.00 166 331ugfkg 1.0 
A~dmcem U 0.00 166 331 ug/kg 1.0 
Berzo(a)anrhracene U 0.00 166 331 ugkg 1.0 
B-(a)~ynrtc U 0.00 166 331 ugkg 1.0 
Bcnzo(b)fluoranrharc U 0.00 166 331 ugkg 1.0 
5 ~ ~ ~ ~ ~ ~ l ~  U 0.00 166 331ugfltg 1.0 
B~(k)fluoranrhenc U 0.00 166 331 u%kg 1.0 - U 0.00 166 331 ugkg 1.0 
D i ~ a h W r h r ~ c c n c  U 0.00 166 331ugkg 1.0 
Ruoranhne U 090 166 331 ug& 1.0 
Fluorm U 0.00 166 331 ugikg 1.0 
Indmo(l.23-c.dw u 0.00 166 331 ugkg 1.0 
Nap- U 0.00 166 3 3 1 u g k g  1.0 
P b t f i r m c  U 0.00 166 331 ugkg 1.0 
m e  U 0.00 166 332 ugkg 1.0 

Metals Analysis 
0.00210 0.200 mgkg 1.0 RMJ 0511786 1840 84834 

237 952 ugkg 2.0 WCCO5RO/960944 84815 . 
177 952 ugikg 20 

P 0 Box 30712 Charleston. SC 29417 1803) 556-8171 Fax (803) 766-1 178 *9605271-01* 
*, t3 Rultvd rn rc~vclrsl n:mer 
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CERTIFICATE OF ANALYSIS 

Client: Supcnisor of Ship Building Br Convarirm 
SUPSHIP-Pomrnouth Dcraehmau-Env. 
1899 Nonh Hobson Avt 
N d  CharIe~to~  SDuth Cmlina 29405-2 106 

Contact Mr. Bill Hiers 
Pmjecr Ducripuon: S U P S H I P - P o ~ u c h  Deiacbau 

cc: NPWC00196 Repan Date. May 23,1996 pa& 2 of 4 

Sample ID : SWRT-0036-i 

Parameter Qunllfier Result DL Rt U d l s  DF Anatyst Date Time Botch M 

BHium 9 140 63 1 952 ug/kg 2.0 
Cadmium J 109 923 476 ug/kg 2.0 WCC OSf20196 0944 84815 3 
Chromium 8060 56.7 952 uglLg 20 
Lead IoBO 108 476 ugkg 2 0  
Selenium 795 136 476 ugkg 20 

General C h e w  
T d  Rec. Pem. Hycimearbanr 140 10.0 50A mgkg 1.0 SDW 0 5 / l 6 6  0900 84767 4 

The following prep procedures were perfonncd: 
G W S  BPEJNeuaal Compmds 
Macllry 
TRACE 

Commentr: 
A dilurion war required for Metals Analysis dtle to high amcen~ation(s). 
As a resulf, rhe deteaion MIS are elevated. 

Surrognte Recovery Test Pucurt% Acceptable h i t s  

2-E.luoro biphcn yI M610 62.2 (30.0 - 115.) 
Nitroknzcnc-dS M610 582 ('23.0 - 120.) 
pTapknyldl4 M6 10 91.8 (373 - 128.) 
Brom~fl-c BTEX-8260 93.8 (59.7 - 159.) 
Dibromoflwmmcfhwc BTE2&8260 111. (74.0 - 128.) 
T0l~ened8 B m - 8 2 6 0  93.1 (53.4 - 163.) 
Bromofluoroberrunc NAP-8260 93.8 (59.7 - 159.) 
Diif luoromelhane  NAP-8260 ?11. (74.0 - 128.) 
T01~mc-dS NAP-8260 93.1 (53.4 - 163.) 

P 0 Box 30712- Charieston. SC 29417 (803) 556-8171 Fax (8031 766-1 178 
mi'. - 
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.Mcetii~ p rodrix's ~rerc/ .~ u.rrll o ~. i .~ inn  ii)r roainrrin~.. 

------- 
CERTIFICATE OF ANALYSIS I 

Climc Supdvisor of Ship Building & Convasion 
SUPSMP-Porrsmourh Dew--Env. 
I899 North Hobson Ave. 
N h  C h a r l e s ~ ~  S~t&l C~~olina. 29405-2106 

Contacc Mr. Bill Hien 
Project Description: SUPSHIP-Porrrmourh Deuchment 

cc: NPWCDO196 Repon Dare: May 23,1996 Page 3 of 4 

Sample LD : SPORT-OML-1 

M = Method Mcthod-Description 

M 1 EPA 8260 
M 2  EPA 8270 
M3 EPA 6010A 
M4 FPA 9071 
M5 EPA 3550 

EPA 7471 
EPA 3050 

N w s  
The quakfiers in this npm axe S h e d  as follows: 
f indicates fxesence of anaiyte ac a amcmmih less than rhc r q m h g  limit (a) and gmm than the dttscdm limir @L). 
U indicates h t  the anrlym was no1 detcered at a mnanadtion gnarer than rht  dm limi~ 

indica~e rhar a quality control analytc reaway is ourside of -ed accqumce cri& 

GEL Laboratory C e ~ c o t i o a s  EPI Labrar.org Certiflcario~~~ 

AL - 41040 AZ-AU)514 AL - 41050 AZ- Au1514 
CA - 2089 CT - pH-0169 CA - I-1023rt056 Cl' - PH-0175 
DE - SCOIZ FL - E87156B7294 FL - E87472j87458 MS - 29417 
ME - SC012 MS - 10120 NY - 11502 RI- 138 
NC - 233 NY - 11501 SC - 10582 TN - 02934 
RI - 135 SC - 10120 UT - E-227 
TN - 02934 

VA -00111 
[rr - E-251 WA-CZ25 M-790M 

P 0 Box 307 12 - Charleston. SC 29417 (803) 556-8 17 1 Fax (803) 766-1 178 
Si*  n.. . . 
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- - 
CERTIFICATE OF ANALYSIS 

Client; Supervisor of Ship Building Br Convmion 
SUPSHIP-Porwururh DetachmQt-hv. 
1899 Nonh H o h  Ave. 
Nordr Charhum South C X O ~  29405 -21 06 

Conrpct: Mr. Bill Hiers 
Roject Descripcim SUPSHEP-Ponsmouth Detachmeat 

cc: NPWC00196 Repon Darc: May 23,1996 Page 40f4 

Sample ID : SWRT-0036-1 

GEL Laboratory CertfflePtfous EPILaboratwy CertlllePflws 

VA - 00151 WA - C223 PA - 6 8 4 5  WV -235 
WI - 999887790 

This data reporches been prepared and reviewed 
in accordance wirh G m d  Eagirmxbg Mmraf~riEs 
stardard opciating -. Please direct 
any quesrionr u your Project Manager* K a m  Bhkcncy at (803) 769-7386. * A d y ~ c d  ReportSpccialiFt 

P 0 Box 307 12 - Charleston. SC 29417 - 18031 556-81 71 Fax (803) 766-1 178 
.Lq - 



a GENERAL ENGINEERING LABORATORIES 
U Xlrerin y rndtcv's ~lcecis wirh a ~,i.vio)r tor ro~~rnrrnlr. 

CERTIFICATE OF ANALYSIS I 
C L i ~ l t ;  Supmiscr of Ship Building & Conversion 

SUPS~IIP-PO~&MU& D&ichmmt-Env. 
1899 Nonh Hobson Ave. 
North Chaticston Soufh Carolina 29405-2106 

C0nt.c~ Mr. B 4  Hiers 
Project Descripim SUPSHIP-Po~nouth Detachment 

I cc: NPWC00196 R q m t  Dare: May 24.1996 Page 1 of 4 I 
SarqleID : SWRT-0036-2 
Lab ID : 9605271 6 2  I 
Mauk : Soil 
Dak Colkred : 05j14196 
Date Received : 05/15/96 
Riolity : Routine 
Colleaor :CliEnf 

Parameter Q w r  RCsplt DL RL Unlb DP Annlyst Date Time Batch M 

V ~ O 7 g a l n l c s  
m - 4  ilerrt 
Bcapnu. U 0.00 1.00 200 ugks 1.0 RLC 0 5 W 6  1821 84833 
Erhyhumc U 0.00 1 .W 200ugkg 1.0 
Tolueru: U 0.00 I SO 200 u%Lg 1.0 
X y l e m  (TOTAL) U 0.00 1.00 4.00 ug/kg 1.0 
Naphthalene U 0.00 1.00 2.00 u&g 1.0 

Ertractobie Orgala; 
Pdlynvclcm Aromatic H y d r o c w b o ~  - 16 item 
A q h t h e n e  U OM 162 330 ugkg 1.0 BDG 05R0196 2106 84824 2 
Accnaphrhy lene U 0.00 162 330 uglkg 1.0 
Anrtnacmc U 0.00 1 62 330 uglkg 1.0 
BcnzcWmtn-e U 0.00 162 330 u& 1.0 
B~nzo(a)pyrcnc U 0.00 162 330 uglkg 1-0 
Benzo(b)flamdurie U 0.00 162 330 uglkg 1.0 
Bclao(ghi)peryl- u 0.00 1 62 330 u& 1.0 
Barzo(k)fluoranrhme U 0.00 162 3% u& 1.0 
cwsenc U 0.00 162 3% ugkg 1.0 
b-b%h- U 0.00 162 330ugflcg 1.0 
F i w b  U 0.00 162 330 uglkg 1.0 
Fluorrne U 0.M) 162 330 u@g 1.0 
w ( l . 2 3 - ~ d l p y m n ~  U 0.00 162 330 ugkg 1.0 
N M -  U 0.N 162 330 ugkg 1.0 
Phenwthra U OM 162 3'30 uglkg 1.0 
M e  U 0.W 162 330 ug/ug 1.0 

Metals Analyds 
1 0.00599 0.00240 ~~ mgkg 1.0 RMJ 05n7t96 1843 84834 P 

U 37.1 242 970 2.0 WCC 05Ro196 0949 84815 j 
4140 180 970 ugkg 2.0 

P 0 Box 30712 Chxlesron. SC 29417 (803) 556-8 171 Fax 1803) 766-1 I78 t9605n1-02- 
-- 



. - GENERAL ENGINEERING LABORATOIUES 
.b. .\Ipcti~t< ro~i t iy ' s  rlecds u.irit ct r,isio~l tbr ro~~~orm~t.. 

Q4 TOR,($- 

CERTIFICATE OF ANALYSIS 

Client: Supavism of Ship Building BL ConvQSion 
S u P S ~ - P o ~ u r h  Dcwhmm-Env. 
1899 North Hobson Avc 
N d  Charl~ston. South C 1 p o h  29405-2106 

Contac~ Mr. Bill Hias 
Rnjcct DsnptiDn: SUPSHIP-Po~urh Detachment 

cc: NPWC00196 Repon Dafe: May 24.1996 pag= 2 of 4 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

Barium 14UM 6.43 970 ugkg 2.0 . . 
Cadmium J 10% 9.41 485 ~g/kg 20 WCC 05l20i96 0949 84815 3 
Chromium 15700 57.8 970 ugflcg 2.0 
Lead 6110 110 485 ugkg 2.0 
Selenium 686 139 485 ugkg 20 

GenaPl Chemisag 
T d  Rcc. Pem. H y d r o c ~ b  160 10.0 

The falbwing prep procedures were performed. 
GCMS B W c u m d  Compnmds 
Maeury  
TRACE 

TMK 05/17/96 1230 84824 5 
RMJ 05117196 1200 84834 6 
DVW 05117196 2145 84815 7 

Surrogate Recovery 

2-Fluombiphenyl 
Nitmbenzene-dS 
p-Tapheny 1-dl4 
Bromofluorobenzene 
~ i f l ~ ~ e t h a n e  
Toluened 
B m m o f i u o r o ~  
D i b r o m f l ~ ~  
ToImed3 

- -- - -- .- 

Percent% Acceptable Limits 

74.0 (30.0 - 115.) 
71 2 (23.0 - 120.) 
93.9 (93 - 128.) 
945 (59.7 - 159.) 
114. (74.0 - 128.) 
921 (53.4 - 163.) 
94.5 (59.7 - 159.1 
114. (74.0 - 12S.) 
921 (53.4 - 163.) 

M = Method Mcthod-Description 

MI EPA 8260 
M 2  P A  8270 
M 3  EPA 601OA 

EPA 9071 
EPA 3550 

P 0 Box 3071'- Charleston. SC 29417 (803) 556-8171 Fax (803) 766-1 178 --- 



2 . . GENERAL ENGINEERING LABORATORIES 
* a ;  .. ~Mr~r i i r  o m h v  ' c  r r ~ r r i r  11.irl7 n 1.i rinrr tni. rnnrnvrnrt 

-- CERTIFICATE OF ANALYSIS 

Clia Supavisor of Ship Building & Conversion 
SUPSHIP-Po~s~ou~~ Derachmcnt-Env. 
t 899 North Hobson Ave. 
Nordr Chartestoh Souh Carotiha 29405-2106 

Conracc Mr. Bill Him 
Project Descriprion: SUPSHIP-Ponrmourh Derachmenr 

cc: NPWC00196 Repoa Dare: May 24,1996 Page 3 of 4 

Sample ID : SPORT-0036-2 

M = Method Method-Description 

M 6  EPA 7471 
M7 EPA 3050 

Nom: 
l h  qualifiers in this rrport arc Wmed ss follaws: 
JindiuuEsprcsaceof d y t e a c a c o n c e n ~ l c s ~ r h i : n p o r r i n g ~ ( R L )  andgrratcrthrm hedctdanlimit@L). 
Uindicates rhatrhtannlyre w a s n o t d c r t c t t d a a ~ ~ x = e n m h ~ t h a n t b c d e n c d ~ l i m i ~  
indiwe that a quality maol m a l p  rrcovery i s  ourside of s p e d i d  crircria. 

GEL Laboratory Certlflcations EPI Laboratory CertlflcPtioos 

AL -41040 AZ - AU)514 AL - 41050 AZ - AZ0514 
CA - 2089 CT - PH-0169 CA - I-1023i2D56 CT - pH-0175 
DE - SC012 FL - E87156(87294 FL - E87472B7458 MS - 29417 
ME - SC012 MS - 10120 NY - 11502 RI - 138 
NC - 233 NY- 11501 SC - 10582 TN - 02934 
RI - 135 SC - IOIU) UT * E-a7 
TN - 02934 

VA -00111 
UT - E-25 1 WA-CZZS NJ - 790M 

VA - 00151 WA-C223 PA - 68485 WV-235 
WI - 999887790 

*9605271-02* P 0 Box 307 12 Chulesron. SC 29417 (803) 556-8 17 1 Fax 1803) 766- 1 178 
3% - 



GENERAL ENGINEERING LABORATORIES 
.Weelin,q loric1,r's ~rrrds ~t.it/l (1 ~.isic~n tor. lOJrlO,rfJ\V. 

-- CERTIFICATE OF ANALYSIS 

Client: Sllpavism of Ship Building Bt Convasicm 
SUPSHIP-Portmtouth Detdmcm-Env. 
1899 Nonh HobsDn AVL 
N d l  Char1e~t0~ south C a r o b  29405-2106 

Contact: Mr. Bill Hias 
Project Descriprion: SUPSHIP-Porumourh Det~~hmau 

cc: NPWC00196 Repon Dam: May 24.1996 Page 4 of 4 

GEL Laboratory Cercinfotfom EPI Laboratory Certifications 

This dafa repon. has beat preparrd and reviewed 
in acmrdance with General Engineering Laborhes  
standard apnaring proccdtptr. Please direa 
any queuions ta yous Project Manager. Karen B l a k a ~ y  at (803) 769-7386. 

_ _ _ _  . . P  ..- 

a 

a 

*9605271-02* P 0 Box 30712 Charlesion. SC 29417 (803) 556-8 171 Fax (803) 766-1 178 
.i-- - 
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CERTIFICATE OF ANALYSIS 

CIient: Supemisor of Ship Building & Convcrsinn 
SUPSHIP-Ponsmourh Detachma-Env. 
1899 North Hobson Ave. 
NOdl Charl~toa S0UIh C ? d .  29405-2106 

Conract: Mr. Bill Hias 
Project Desxipti011: SUPS~-P~rtrmoutfi Dewhmem 

cc: NPWC00196 Report Dat: May 23,1996 Page L of 4 

Sample ID : SWRT-0037-1 
Lab ID : 9605272-01 
Matrix : Soil 
Dau Collected : 05/15A6 
Da~e Refaved : Mi15B6 
Prioriry : Routine 
Collector :Climt 

Parameter QuollIiet Result DL RL Unie DF Analyst Date Time Batch M 

Y * . ~ O r p . * .  
m - 4  irunr 
Bmzme U 0.00 1.00 200 ugkg 1.0 RLC 05nOA6 1851 84833 1 

Ethy-e U 0.00 1.00 2 M u g / k g  1.0 
Toluene U 0.00 1.00 200 uglkg 1.0 
Xylmes CTOTAL) U 0.00 1.00 4.00 ugkg 1.0 
Naphhihe U Om 1.00 200 ugllcg 1.0 

m b l e  Organra; 
Polynvcle~r Aromatic Hydroc~~bonc - 16 u r n  
Acenaphthenu U 0.00 162 330 ugkB 1.0 BDG 05/22196 0110 84824 2 
Acenaphzhy lenc U 0.00 162 330 ugkg 1.0 
h lxarme  U 0.00 162 330ugkg 1.0 
B c r u o ( a ) a n ~  U 0.00 162 330ugtkg 1.0 
Bmro(a)wrent U 0.00 162 330 ugkg 1.0 
Btnzo(b)flwranrfime U 0.00 162 3 3  ugkg 1.0 
Bwzo(ghi)petyiene U 0.00 162 330 ugkg 1.0 
BFmo(k)fluoranthme U 0.00 162 330 ugkg 1.0 
wm U 0.00 162 330 u g h  1.0 
Dii(a.h)anttu= U 0.00 162 330 ugkg 1.0 
Rmanthene U 0.00 162 330 u r n  1.0 
Flwm U 0.00 162 3M ugkg 1.0 
h o ( l U - ~ d m  U 0.00 162 330 u%kg 1.0 
Nap-- U 0.00 162 3% ugkg 1.0 
F ' k n a n h  U 0.00 162 330 u r n  l a  
b~1~ U 0.00 162 330 wgkg 1.0 

Metals Analysis 

Mcrcur~ f 0.0145 0.00223 0 2 0  mgkg 1.0 RMJ 05n7196 1845 84834 
Silver U 59.1 244 980 uglLg 20  WCC 05/20196 0954 84815 3 

Arrauc 6430 182 980 ug/kg 2.0 

P 0 Box 30712 Charlesron. SC 29417 (803) 556-8 17 1 Fax (8031 766-1 178 *olvHn9ni 



.. .. GEMERAL ENGIMCERING LABORATORIES 

CERTIFICATE OF ANALYSIS 

Climt: Supavisca of Ship Bvilding & Convasion 
SuPSHP-P~rtsnt~uth Detactrmcnt-Enu. 
1899 NO& ~ b s o n  Ave. 
North C h d c ~ r ~ n  South C B T O ~  29405-2106 

Coaacc Mr. Bill Hiers 
Rojecx D s n i p t b x  SUPSHIP-Portrmouth Detachmmt 

w: NPWC00196 Report Darc; May 23.1996 Page 2 of 4 

Parameter Qualifier Rrarlt DL RL Unik DF U y s t  Date T h e  Batrh M 

Barium 17100 650 980 u g h  20 . . 
Cadmium J 132 9.51 490 uglkg 20 WCC 05120ft6 0954 84815 3 
Chromium 15500 58.4 980 ug/kg 2.0 
Lcad 12800 111 490 ugkg 2.0 
Selenium IOZO 140 490 u& 2.0 

General Chemkq 
T a d  Ru. Pem. H y b c a h o n ~  260 10.0 50.0 rngkg 1.0 SDW 55ll6/96 0900 84767 

Tbc foUoKing prep procedures wcm performed: 
GUMS BssJNeutnd CompormcL 

M a n a y  
TRACE 

Cammenb: 
A dilution was required for Metals Analysis is LO hi@ concuunhn(s). 
As a rrsulg the &&tion limits rre ckvated. 

Surrogate Recovery Test P a n t %  Acceptabh W m h  

2-Fluorobiphenyt M610 78.8 00.0 - 115.) 
NiibarzPled5 M610 61.9 (23.0 - 120.) 
p T q h q l d l 4  M6lO 80.6 (373 - 128.) 
B i o m o f l u c a o ~  BTEX-8260 924 (59.7 - 159.) 
Dibromb-M BTEX-8260 109. 04.0 - '128.) 
T0luened8 BTEX-8260 91.4 (53.4 - 163.) 
Bromofluorobc~~~~ NAP-8260 92.4 (59.7 - 159.) 
D i b r u l n o f l w m ~  NAP4260 109. 04.0 - 128.) 
Tol~ac-dB NAP-8260 ' 91.4 (53.4 - 163 .) 

P 0 Box 30712- Charleston. SC 29417 (803) 556-8 171 Fax (803) 766-1 178 
rr 



GENERAL ENGINEERING LABORATORES 
.Mretirz,g rodoy 's rleeds ~r-irir CJ r.rsiorl,fir rorllorruu.. 

CERTIFICATE OF ANALYSIS 

Climr Supervisor of S h i p  Building & Conversion 
SUPSHIP-Portanouh D e l a c ~ ~ - E n v .  

1 1899 North H o b  Ave. 
North Charlc~r~n. Sou& C B T O ~  29405-2106 

Contact Mr. Bill Hias  
Frojccr Descrrption: SUPSHIP-Porumouth Dcmdmm 

cc: NPWCM3196 Rcporr D a  May 23.1996 page 3 of 4 

M s Method Method-Description 

M 1 EPA 8260 .. . 

M 2  EPA 6270 
M 3  EPA 601OA 
M 4  EPA 9071 
M S  EPA 3550 

EPA 7471 
EPA 3050 

Now: 
Thc~ersinthirreporrarcdcfmcdasfobws: 
J indicates presmcc of anaiyte at a  on less than the reporting limit (RL) and grratcr than h e  detcc~an limit (DL). 
U 'rndicates rhnr the Malyte was not del~c~ed at a comemarion gmam than the brcction limit 

indiearc h t  a q d r y  conpol analyre recovery is ourside of specifid accqm~ aitrrir 

GEL Laboratory Certifications EPI Laboratory Cerdncathns 

AL - 4 1 W  AZ-AZ0514 AL - 41050 AZ - A205 14 
CA - 2089 CT - PH-0169 CA - I-1023~2056 CT - pH-0175 
DE - SC012 FL - E87156/87294 FL - E87472/87458 MS - 29417 
ME - SCOIZ MS - 10120 rn - 11502 RI - 138 
NC - 233 NY - 11501 SC - 10582 TN - 02934 
RI - 135 SC - 10120 UT - E-227 VA-00111 
TN - 02934 UT - E-25 1 WA * C225 NJ - 79002 

P 0 Box 30712 Char1eston SC 29417 (803) 556-8171 Fax (803) 766-1 178 
,-a IL... . . . 
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Z, -. GENERAL ENGINEERING LABORATORIES 

f - . -  ikieeri~rg rodny 's needs ~rirh a ~ , ; ~ i o n  ,for tornorrow. 
74- 8 

- CERTIFICATE OF ANALYSIS 

Cliau: Supemisor of Ship Building h Conversion 
SUPSHIP-Portsmouth De&tma~-Env. 
1899 Nonh Hobson Avc 
Narth Charleston. South Caolina 29405-2106 

Contact: Mr. Bid Hiw 
Project Desaiption: SUPSHIP-Portmmrh Dctachmmr 

cc: NPWC00196 Report Dsre: May 23, 1996 Page 40f4 

GEL Laboratory CertllIcathns EPI Laboratory C u t l f l c a h  

This data repon has been popat#l aad reviewed 
in axmbce with Generat Engkemg Labaramis 
~ t S n d . r d o p c r a d r r g ~ . P ~ d i r c c r  
any qucschs to your Project Manage?, Karat BIakmcy ar (a) 769-7386. 

P 0 Box 307 12 Charleston. SC 29417 (803) 556-8171 Fax (803) 766-1 178 
-9% - 
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CERTIFICATE OF ANALYSIS 

Cliau: Supcrvisar of Ship Bdding & Convasion 
SUPSHIP-PoItsmouth Detachmalt-Env. 
1899 N o d  Hohon Ave. 
North Charleston, South Carolina 29405-2106 

Contacr Mr. Bill Hien 
hjecr Desniption: SUPSHIP-Pomulh Demhent  

I cc: NPWC00196 Repon Date: May 28,1996 Psge 1 of 4 

Sampk ID : SPORT-W1-1 
IabLIl : 9605297-01 
Manix : Soil 

Dae  Received : 05/16/96 

Parameter QuaMer R d t  DL RL Units DF Analyst Date T h e  BPtrh M 

Volatile Organics 
m - 4  itanr 
Bcnzcne U 0.00 1.00 2.W wgkg 1.0 THL 0 5 m 6  1911 85006 . 
Efhylbenme U 0.00 1 -00 2oOnglLe 1 9  
Toluene U 0.00 1.00 200uglLg 1.0 
Xylrncs (TOTAL) u 0.00 I -00 4.00 ugkg 1.0 
Naphthalene U 0.00 l.W 200 u g h  1.0 

Ertracuble Organb 
Polpudear Aromuic Hydrocarbons - 16 it- 
Amgphrhent U 0.00 166 332 ugkg 1.0 BDG05/2W62210 84824 2 
Acenqhlhylenc U 0.00 166 332 u r n  1.0 
Amhmcme U 0.00 166 332 ugkg 1.0 
Baua(a)anhacene U 0.00 166 332 ug/kg 1.0 
Benzo(a)~~- u 0.00 166 332 U % L ~  la 
Bam(b)fiuoranhnc U 0.00 166 332 ugflcg 1.0 
Benzo(ghi)pcryiene U 0.00 166 332 ugkg 1.0 
Bam(k)fluoranrhcne U 0.00 166 332 ugkg 1.0 
c ' b m  U 0.W 1 66 332u%lltg 1.0 
D i ~ a h ) m t h r a c n c  U 0. W 166 332 ugkg 1.0 
Fiuoranthene U 0.00 166 332 u& 1.0 
Fluorcne U 0.00 166 332 ugllcg 1.0 
Indeno(l.2.3-c.d)pyrmc U 0.00 166 332 ugkg 1.0 
Nqdtthalene U 0.00 166 332 ugkg 1.0 
Pbmrhrene U 0.00 166 332 u&g 1.0 

b e n e  U 0.03 166 332ugk.g 1.0 
Metals Analysis 

Metcury J 0.0343 ~-MQ4O 0200 mgkg 1.0 RMJ 05117196 1847 84834 1.' 
Silver U 47.1 240 962 ugflrg LO WCC o s n 0 ~ 6  100s wis 1 

3110 179 962 ugkg 2.0 

P 0 Box 307 12 Charteston. SC 29417 (803) 556-817 1 Fax (803) 766-1 178 *9605297-01+ 
# 

P n n ~ d  on wrrrirrl n--r 



GENERAL ENGINEERING LABORATORIES 
.Mretrt~,q rocicrv's rwerls wirlr ci \,rsio17 lor ro~rrorrorr. 

CERTIFICATE OF ANALYSIS I 
Climc Supa-visc~ of Ship Building & Convctsion 

S U P S H I P - P ~ ~ ~ ~ ~ O U ~ ~  Deta&ma~-Env. 
1899 North Hobson Ave. 
N d  Meston. South Car~lina 29405-2106 

C o ~ l r t :  Mr. Bill Hiers 
Project Description: SUPSHIP-Po~mourh De-I 

cc. NPWCOOL96 Rcpoa Date: May 28,1996 Page 2 o f 4  

Sarnple ID : SPORT-0011-1 

Parameter Qucllifler Result DL RL Uaih DF Analyst Date T h e  Batch M 

Barium 21300 638 962 ugkg 2.0 - .  

Cadtruum J 603 933 481 u& 20 WCC 0512086 1008 84815 3 , 

Chromium 9WO 573 962 ~g l ly  2.0 
LeYl 8030 109 481 ughg 2.0 
Sdeaium 1 378 138 481 uglkg 20 

GdDval Cbemistrg 
T d  Rec. Pem. H y d r o c ~ r h  60.0 10.o 9.0 mglkg 19 SDW OSt21/96 0930 84942 4 

The b m  pnp pmccdwes were performed: 
GCIMS B M d  Comparmb 
M a n a y  
TRACE 

Surrogate Recovery Test Percent% Acccptabk Limits 

2-fluorobiphcnyi M610 65.8 (30.0 - 115.) 
N i t r o b - d S  M6XO 71.4 (23d - 120.) 
pTerphenyldl4 M610 65.8 (373 - 128.) 
3 m m o f i - m ~  BTM-8260 9Q.7 (59.7 - 159.) 
D ~ n O m o f h i o r o ~  BTEX-8260 112 (74.0 - 128.) 
Toluent4 BTM-8260 933 (53A - 163.) 
Bromofluorobcnvnt NAP4260 90.7 (59.7 - 159.) 

M = Method Method-Description 

M 1 EPA 8260 
M2 EPA 8270 
M3 EPA 60lOA 

EPA 9071 
EPA 3550 

P 0 Box 30712 Charleston. SC 29417 (803) 556-8 17 1 F ~ x  (803) 766-1 178 
Q, k j  Pnnrcu on ~ W V - I - A  ----- 



GENERAL ENGINEERING LABORATORIES 
.Mreticte ~otitry's ~ruerl.5 \rirh ( 1  1.rsio11 f u r -  ro1~1orro11: 

CERTIFICATE OF ANALYSIS 

Climr; Supervisor of Ship Building & Convasion 
SUPSHIP-Portrmoufh Detachma-Env. 
1899 Nonh Hobson AVE 
North CharIesroh Souh Carolina 29405-2106 

Conrntc Mr. Bill Hiers 
Project Descriprion: SUPSHIP-Pmouth Detachmar 

cc: NPWCOO196 Report Dare: May 28. I996 Page 3 of 4 

Sample ID : SPORT-0041-1 

M = Method Metbod-Description 

M 6  EPA 7471 , 

M7 EPA 3050 

Now- 
The qualifiers in this report are d e f i  as follows: 
Iindiwcspresenceof anaiyte ~amcaumhlessthanthereponingIimis(Rt) andgreamthanrhcdetcctimlimit@L). 
U i .  rhar the analyte was nor det~crcd at a concenuation greata than the detection limir 
* ;ha a quality corurol mdytc  recovery is wuide of spmfid q t a n c e  aitcria. 

GEL hboratoty Certifications EPI Laborstory l2dkatbns 

AL -41040 AZ - AZ0514 At - 41050 AZ - A20514 
CA - 2089 CT - PH-0169 CA - 1*1023/2056 CT - PH-0175 
DE - SCO12 FL - E87156B7294 FL - E87472187458 MS - 29417 
ME - SC012 MS - 10120 NY- 11SM RI - 138 
NC - 233 NY - I1501 SC - 10582 TN - 02934 
RI - 135 SC - 10120 UT - E-227 VA -00111 
TN - 02934 lJ"t' - E-251 WA-(225 NJ - 79W2 
VA - 00151 WA - C223 PA - 68485 W - 2 3 5  
WI - 999687790 

*9605297-01* P 0 Box 30712*Charleston. SC 29117 - i803) 556-8171 Fax (803) 766-1 178 

Pnntcd on wtvclrrl R-W. 
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4 q: - . . 

.Y - ;Mreritip roll or.'.^ I I C C ~ S  ~ ~ ' i r h  o L.ISI(JII  f i r  toJtlorrow. 
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-- CERTIFICATE OF ANALYSIS 

CIicnt: Supervisor of Ship Building & Conversion 
SUPSHIP-Ports~uth Detachmalt-hv. 
1899 North Hohon Ave. 
N d  Charlestoh South Carolina 29405-2106 

Contact Mr. Bill Him 
Project Description: SUPSHIP-Pomourh Detachment 

cc: NPWC00196 Report Date: May 28,1996 Pngc 40f4 

Sample U) : SPORT-0041-1 

GEL Laboratory Certlffcadons EN Laboratory Certiflcatlans 

This data repon has been prepared and reviewed - - - 
in accordance with Garctal Engineaing ~ ~ e s  
sfandad operating p r d e s .  Please dinct . - 
any qucsrianr to your Project Manager. KYEn BlaLeney at (803) 769-7386. 

/-- /" - 

P 0 Box 307 12, Charleston. SC 29417 (803) 556-8 17 1 Fax (8031 766-1 178 

a Pr~nted on m\,rin, n-wr 
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CERTIFICATE OF ANALYSIS -- 

GENERAL ENGINEERING LABORATORIES 
,kfeell~le l O [ k l l " ~  11rcci.s t t ' l l i l  il ~ ~ / . ! l o i l  / i ~ r  ~ ~ ~ I I ~ I ~ I - I ~ o I I ' .  

Client: Superv~sor of Ship Building & Conversion 
SUPSHIP-Pomnouth Derachmmt-Env. 
1899 Nonh Hobson Ave. 
North Charisurn. South C a o h a  29405-2106 

Contact: Mr. Bill Hies  
Frojezt Description: SUPSHIP-Ponrmouth Detachment 

I cc: NPWC00196 Repun Date: May 28.1996 ~ a ~ e . 1  of4 

Sample ID : SPORT-004 t -3 
Lab ID : 9605297-03 
MaPix : Soil 
Date Collec~ed : 05/16/96 
Dale Recaved : 05116196 

Priority : Routine 

Panmeter Quntiner R d t  DL RL Udls  DF Andyst Date T h  Botrh M 

B T M - 4 i t m  e v o h ~ * o ~ a ~  
Barzalc U 0.00 1 -00 200 ugkg 1.0 THL 05122196 1941 85006 
Ethyl- U 0.00 1.00 200 uglkg 1.0 
Toluene U 0.00 1.00 200 ugkg 1.0 
Xylmes (TOTAL) U 0.00 1lWI 4.00 ~g/Lg 1.0 
Naphrhalene U 0.00 - 1.00 200 ugny 1.0 

Extractable Organics 
Polynuclear Aromatic Hydrocarbons - 16 d e m ~  

Ace-naphthene U 0.00 1630 3260 ugkg 10. B f f i  05120196 2243 84824 2 
Accnaphthy lenc U 0.00 1630 3260 uglLg 10. 
Anhxene U 0.00 1530 3260 ugkg 10. 
Bma)anrtrracene U 0.00 1630 3260 u r n  10. 
B a u o ( a b m  U 0.00 1630 3260 ugkg 10. 
Bauo(b)fluoranrhenc U 0.00 I630 32M]u&g 10. 
Bauo(ghi)porylene U 0.00 1630 3260 ugkg 10. 
Benzo(k)fluoranrhene U 0.00 1630 3260 ugkg 10. 
*sen= U 0.00 1630 3260ugkg 10. 
D'bnzo(ah)an&ncmc U 0.00 1630 3260 ugkg lo. 
Fluoranrhene U 0.00 1630 3260 u&g 10. 
Ruorene U 0.00 1630 3260ug/kg 10. 
In- l.2.3-cd)wrene U 0. W 1630 3260 u&g 10. 
Naphthalene U 0.N 1630 3260 ugkg 10. 
P h t h r e n c  U 0.00 1630 3260 ugkg 10. 
b a t e  U 0.00 1630 3260 uglkg 10. 

Metats Analysis 
Mercury J 0.0298 0.00243 Om mgkg 1.0 RMJ 05fi7B6 1850 84834 k 
Silver U -195 247 990 U& 2.0 WCC05fB/961033 84815 j 

3 150 184 990 ugikg 2.0 

P 0 Box 307 13. Charleston. SC 291 17 (803) 556-817 1 F*ax (803) 766- 1 178 *9605297M8 
sf* h- -. > 



.. GENERAL ENGINEERING LABORATORIES 

-- CERTIFICATE OF ANALYSIS 

Client: Supvisor of Ship Building & Convasion 
SUPSHIP-P~lsmouh Detachmm-Env. 
1899 North Hobson Ave. 
N a f i  Chdsron South Cmiina 29405-2106 

C o w  t: Mr. Bill Hien 
Project Description: SUPSHIP-Portrmourh Dew- 

cc: NPWCD0196 Repon Dare: May 28.1996 page: 2 of 4 

Sample ID : SPORT-0041-3 

Parameter Qualifier Resalt DL RL Unite DF Anaiyst Date Time Batch M 

Barium 2640 656 990 ugikg 2.0 
Cadmium J 22.1 9.60 495 ugllcg 2.0 WCC 05ROD6 1033 84815 3 
Chromum 13300 59.0 990 u& 20 
Lead 1350 112 4% ugflrg 20 
Selmium J 214 142 495 uglLg 29 

General Chemistq 
Tod Ret. Pem. Hydrocarbons 130 10.0 50.0 mglkg 1.0 SDW 05RlD6 0930 84942 4 

The following prep procedures were performed: 
GCIMS Basfleunal Compounds 
Mercury 
TRACE 

Comments: 
A dilution was required For Exmcrablc Organics, due to manix ~ e r e n c c  
As a resul~rhe detection limits. are e l e v e  

Surrogate Recovery Test Pemnt% Acceptable llmlts 

2-Fl~ol~biphcly l M610 0.W (30.0 - 1 IS.) 
Nitrobenzene-dS M610 0.W (23B - 120.) 
pTaphmy1-dl4 MI0  O.W* (373 - 128.) 
B r o m o f l u a s ~  BTEX-826D 90.1 (59.7 - 159.) 
Dibrornofluorome~e BTEX-8260 112 (74.0 - 128.) 
T o l a - 4 8  BTEX-8260 95.1 (53.4 - 163.) 
Bromofluorobenzene NAP4260 90.1 (59.7 - 159.) 
Dhrnofluoromethanc NAP-8260 112. 0 4 9  - 128.) 
Tolllen~-ci8 NAP-8260 95.1 (53.4 - 363.) 

P 0 Box 30712 Charleston. SC 29417 - (803) 556-8171 Fax (8031 766-1 178 

p&' Pr,","., a" -..-&-A ----- 



GENERAL ENGINEERING LABORATORIES 
Mccrir~y ro t i r r~ ' .~  ric.rli.s r~.ir/r o ~.i.uo~r / ( > I -  rotllormw. 

CERTIFICATE OF ANALYSIS 

Clienr: Supervisor of Ship Building & Conversion 
SUPSHIP-Parmouth Detachmcnr-EW. 
1899 Nonh Hobon Ave. 
North Chariestoa h u h  Car~lina 29405-2106 

Colllacc h4r.BiUHim 
Pmjecr Description: SUPSKP-Pomoutb Detachrncnr 

a: NPWCOOI96 Rcpon Dare: May 28.1996 Page 3 of 4 

M = Method Method-Descriptb 

M 1 EPA 8260 . . 
M 2  EPA 8270 
M 3  EPA m1OA 
M4 EPA 9071 
M5 EPA 3550 

EPA 7471 
EPA 3050 

Notts: 
The quaiSen in report arc defrncd as follows: 
J indicatcc presence of analyre at a amcentmion 1- than rhc nponing limit (RL) wd grcara than thc deuxhn h i t  (DL). 
U indicates rhsl the Pnalyrc was nor detected at a concatmation grcrua than b e  &t~ction limit 
* indicate that a quality conml arulyrt -very is ourside of -4 arccprmcc ai& 

GEL taboratoq Certifications EPI Labarntory Cmcatlons 

AL-4IWO AZ - AZDS 14 AL - 41050 AZ - A20514 
CA - 2089 CT - PH-0169 CA - I-1023f2056 CT - PH-0175 
DE - SCO12 FL - E87156B7294 FL - E87472/87458 MS - 29417 
ME - SCD12 MS - 10120 NY - 1150~ RI- 138 
NC - 233 NY - 11501 SC - 10582 TN - 02934 
RI - 135 SC - 10120 UT -E-227 VA -00111 
TN - 02934 UT - E-251 WA-C225 Nf - 79002 

P 0 Box 307 12 Charleston. SC 29417 1803) 556-8171 Fax (803) 766-1 178 
.I*. - . 



GENERAL ENGINEERING LABORATORIES 
.Meet~~a,q ruc/~ty'.$ t w t d s  1r1rIt a t,l.sio~t f i )r  ~ot~torro\~~. 

CERTIFICATE OF ANALYSIS 

Cliat: Supervisor of Ship Building & Convssim 
SUPSHIP-P-urh D ~ W ~ ~ L I - E I I V .  
1899 North iiobson AVL 
N d  Charlesmn, South c a r o h  29405-2106 

Contact Mr.BinHm 
Project Description: SUPSHIP-Ponsmouth Detachment 

cc: NPWC00196 Rcpon D*: May 28. I996 P& 40f 4 

GEL Laborate Certifications EfI Laboratory Certificafions 

VA - 00151 WA - C223 PA - 68485 W - 235 
Wf - 999887790 

This d m  report has beol prepatcd and reviewed 
in accordance with b e d  Engincuing Laborararits 
srandard operating procdt~es. P h e  direct 
any @%to your Project Manager, Kam B l b y  n (803) 769-7386. 

P 0 Box 30712 Charleston. SC 29417 (803) 556-8171 Fax (803) 766-1 178 
em 

Pnnr,.ri rln rrr. ..LA -..--- 



CERTIFICATE OF ANALY SlS I 
C l h c  Sqmvisar of Ship Building & Conversicm 

SUPSHIP-Porrmururh Det4idrmPl-iEnv. 
1899 Noah Hobson Ave. 
Nonh Char1~mn. South Carolina 29405-2106 

Contefr Mr. Bid Hisn 
Project Description: SUPSHIP-Pomurh Detachxnp11 

I cc: NFWC00196 R c p n  Dart: May 28.1996 Page 1of4 1 
S-k ID : SPORT-W3-1 
Lab ID : 960531341 
MsPix : Soil 
Date Collected : 05113196 
Date Received : 05/17196 
Priorisy : Routine 
Collector :Clicru 

Parameter Qu+Uner Result DL RL Units DF Anrlgst Date Tlmc Batch M 

Volatile Organics 
B T M - 4  iwnr 
Bmzrnc U 0.00 
E l h y l w  U 0.00 
Toluene U 0.00 
X y l a w  (TUTAL) U 0.00 
Napltthaicne U 0.00 

Extractable Orgenics 
Polynvciear A r o m i c  H y d r o c a r b o ~  - 16 demr 
Aanaphthene u 0.00 
Acenaphthylmc u 0.00 
Amhmcene u 0.0 
BEnzo(a)anthrascne U 0.00 
Bcluo(a)pyrmc V 0.00 
Benzo(b)fluoranhe U 0.00 
Benm(ghi)prylene U 0.00 
Bcnto(k)flumanrhcne U 0.00 
*sent U 0.00 
D i b a r z o i 4 h ) m c  U 0.00 
Ruwanrhene U 0.00 
Flucaenc U 0.00 
Indmo(1.2.3-c.d)Wrrne U 0.00 
Naphthalene U 0.00 
Phenanrhrenc U 0.00 
Pyrcne u 0.00 

M e w  Analysis 

Merclny J 0.0654 
Silver @ .-.c 

333 uglkg 
333 uglkg 
333 ugikg 
333 ug/kg 
333 uglkg 
333 uglkg 
333 u& 
333 uwk3 
333 u& 
333 ugkg 
333 ugkg 
333 ugkg 
333 u& 
333 u*g 
333 ugkg 
333 ugkg 

0.200 mgkg 1.0 RMT 0 5 m 6  1843 84891 P' 
952 ugkg 2.0 MZM 05RIA6 2309 84854 
952 uglkg 2.0 

P 0 Box 30712 - Charleston. SC 29317 (8031 556-8171 Fax (803) 766-1 178 *9605313-01+ * W Pnntrd on mvclcd p a w .  



GENERAL ENGINEERING LABORATORIES 

CERTIFICATE OF ANALYSIS I 
CIicnr: SIIparisor of Ship Building &Conversion 

SUPSHXP-P-uh Detachmmt-Env. 
1899 North Hobson Ave. 
N m  C h d ~ s t o a  South C~mlinr 29405-2106 

Contact: Mr. Bill Hias 
h j e c t  D ~ k  SUPSW-Poamrourh Detachma 

cc: NPWC00196 R+ Dare: May 28.1996 Page 2 of 4 

Sample a) : SPORTOW3-1 

Parameter QualiTir Result DL RL Unik DF Analyst Date T i m  Batch M 

Barium 12200 631 952 u g .  2.0 
Cadmium 3 57.9 923 476 ugkg 20 NRM 05121196 2309 W54 3 
Uuomirun 8520 56.7 952 uug/kg 2.0 
LePd 21 100 108 476 ngkg 2.0 
S a u m  U -57.9 136 476 ugkg 2.0 

General Chemistry 
Total Rec. P e n .  Hytkcdxm 290 tOB 50.0 m%kg 1.0 SDW O S W 6  loo0 85008 4 

Tbc fobwhg prep procedures w e n  perfomak 
GCJMS Basu?Jiuerl Compmk 
Mernny 
TRACE 

GWL O S R 3 M  2345 85096 5 
RMJ 05R006 1400 84891 6 
DVW 05ROA6 2m5 84854 7 

Surrogate Recovery Test Percent% Acceptable L l m h  

2 - R m  biphenyl M610 97 .I3 (30.0 - 115.) 
N i i b a ~ ~ ~ d 5  M610 106. (23.0 - 120.) 
pTerpknyidl4 M610 89.0 (373 - 128.) 
Bmmofl~~arobenzent BT'EX-8260 883 (59.7 - 159.) 
D ~ ~ f l u o ~ o m e l h l m t  BTEX-8260 105. 04-0 - 128.) 
T01twu48 BTM-8260 96.9 (53.4 - 163.) 
Brrmr~f luap~baume NAP-8260 883 (59.7 - 159.) 
D i b m o f l u ~ f ~ ~  NAP4260 105. 0 4 ~ 1  - 128.) 
T o I ~ d 8  NAP4260 96.9 (53.4 - 163.) 

M E Method ~trhod--don 

M 1 EPA 8260 
M2 EPA 8270 
M3 EPA 6010A 
M4 EPA 9071 

EPA 3550 

P 0 Box 30712 Charleston. SC 29417 (803) 556-81 71 + Fax (803) 766-1 178 
r) ?&$ Pnnrcd on recycled paper. 



CERTIFICATE OF ANALYSIS 

Clienc Supewisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth D e w - E n v .  
1899 Nonh Hobsan Ave. 
N d  Char1ama South Carolina 29405-2106 

Conracr Mr. Bill Him 
Project Desniption: SUPSHIP-Pomurh D e ~ b c b t  

CC: NPWC00196 Reporr Date: May 28. 1996 Pags.3 of 4 

M = Method Method-Description 

M 6 EPA 747 1 
M7 EPA 3050 

Notts: 
The quahhers in repars me d&md as follows: 
J indl.ates presence of rmalytc at a canccnnation less thPn h e  rcporring limit{RL) and grrata mPa the dEtcction limit (DL). 
U indicucs hat  tht znalyre was not &tared a~ a concateatiDn grruer &an the detecdm limir 

indifnte rhuaquPlity conmi malytencovery is outsideof +ed-& 

GEL Lahorator~r Certifications EPI Labommry CertfflestiolLp 

AL + 41W AZ - AZ0514 AL - 41050 AZ-AZ0514 
C A .2089 CT - PH-0169 CA - E1023(2056 CT' - PH-0175 
DE - SCD12 FL - E87U6B7294 !L - E8747U87458 MS - 29417 
ME - SC012 MS - 10120 NY - 11502 Ri - 138 
NC - 233 NY - 11501 SC - 10582 TN - 02934 
RI - 135 SC - 10120 UT - E-227 VA -00111 
TN - 02934 UT - E-251 WA-CX?S NI - 79002 
VA - 00151 WA - C223 PA - 68485 WV - 235 
WI - 999887790 

P 0 Box 30712 Charleston. SC 29417 (803) 556-81 71 * Fax (8031 766-1 178 a Prinrrd on =cycled paper. 
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Y GENERAL ENGINEERING LABORATORIES 

CERTIFICATE OF ANALYSIS 

client: Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsnourh Demchmeru-Env. 
1899 North Hobson AVL 
North Ch1eston, kuch Camlina 29405-2106 

Crmtact: Mr. Bill Hiers 
Rojecr Description: SUPSHIP-Pommouth Deuchmarc 

a: ~wC00196 Report Date: May 28.1996 Page 4 of 4 

Sample ID : SPORT-OoQ3-1 

GEL I-aborptorp Certifldons EPI Laboratory Certifications 

This data repon has beat prepared Md reviewed . . -  
in efmrdance with Genemi Engineering Labomdes 
srandard opaating pmccduer. P l e a  direct 
any questio-M to your Project Manager, Karen B l h e y  at (803) 769-7386. 

a 

p 0 Box 30712 Charteston. SC 29417 (803) 556-8171 Fax (803) 766-1 178 - t,$ Pnnlcd on m!cicd p;lpcr 

-- 



- -. GENERAL ENGINEERING LABORATORIES 
.Mrerit~r: ro(/u,v's tieeds ~ t , i r i i  cc i,i.siort for ror~tnr-row. 

CERTIFICATE OF ANALYSIS 

Clienr: Supavisor of Ship Bllilding & Convadon 
SUPsm-Ponsmourh Dewear-Env.  
1899 North Hobson Avc. 
N d  Charlesm. South Carolina 29405-2106 

Conttct: Mr. Bill Hiers 
Project Dcscripdon: SUPSHIP-Powurh Detdunmr 

I a: NPWCOO196 Report Darc: May 28.1996 Page. 1 of 4 I 
Sample LD : SPORM048-1 
k b I D  : 960536041 
Matrix : Soil 
Dare CoUccrsd : 05nO#6 
Dare Received 05121196 

Paramerer Quxlllier Result DL RL UniCP DF h a l y s f  Date Time Batch M 

Ethy lbarrent U 0.00 
Tolumc U 0.00 
XyIenes (TOTAL) u 0.00 
Nap- u 0.840 

Extmciable Orgxtnics 
Polywlear  Arowu: Hydrocarbms - 16 item 
Acenaphrhme u 0.00 
Acenaphthylene U 0.00 
Anttnarme U 0.00 
Barzo(a)anthmxm U 0.00 
B W ~ ) P Y ~  U 0.00 
B auo(b)fhroranJlent U 0.00 
Bmzo(ghiZpery1ene U 0.00 
Benzo(L)flmanW U 0.00 
cw== U 0.00 
D i i ( a J l ) a n c l u 8 ~ n c  U 0.00 
Fluor- U 0.00 
FIlKuart U 0.00 
~nh( l .2 .3 -c .d)pymc U 0.00 
Naphame U 0.00 
F h m n h c n e  U OM) 
Mae U 0 .h  

Metpts Analysis 
MV J 0.0186 

1.0 BDG 0 5 M 6  1528 85096 2 
1 .o 
1.0 
ID 
1.0 
1 .o 
1.0 
1 .O 
1.0 
t.0 
1 .o 
1.0 
1.0 
1 .o 
1 .o 
1.0 

P 0 Box 30712 Charlesron. SC 39117 (803) 556-8171 - Fax 1803) 766-1 178 *960536&012 
.) 
f ,$ Pnntcd on rccvcled paper. 
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GENERAL ENGINEERING LABORATORIES 
iMeerirry roday 's needs ~ t ' i r / ~  a r i ~ i o ~ t  for romormrr'. 

CERTIFICATE OF ANALYSIS 

Clienc Supavisor of Ship Building & Cnnv&on 
SUPSHIP-P-lrrh D e w - E n v .  
1899 Nonh Hobson AVL 
N d  W t o a  South Carolinr 29405-2106 

Cosmn: Mt. B i i  Hias 
Rojecr D-II: SUPSHIP-Porran~urh Derachmenr 

cc: NPWC00196 Report D a ~ c  May 28,1996 P.ge:l of 4 

Parameter Qunliner Resalt DL RL Unih DF Analyst Datc Time BPtch M 

BBium 3530 63 1 952 ugikg 2.0 
Cadmium I 145 9.23 476 ugkb 2.0 NRM 05f24IP6 2155 85046 3 
Chrormum 4490 56.7 952 ugkg 2.0 
Lead 1710 10s 476 ugkg 2.0 
Selarium U -39.7 I36 476 ugkg 20 

General Chmistq  
Torol Rec. Pcm. H y d r o c d m ~  J 20.0 101) 50.0 mgkg 1.0 SDW 05R31p6 1100 85M 4 

The followlug prep pmcedum w e n  performed: 
OClMS B d c u m l  Comparmds 
M- 
TRACE 

GWL 05MIp6 22Q5 85096 5 
RMJ 0 5 m 6  I700 85021 6 
DVW 05M196 2040 8 5 M  7 

Surrogate Recovery Test Percent% AcreptDble &is  

2-Flwrobiphenyk M610 99.4 (30.0 - 115.) 
Nimbtnzcned M610 107. (239 - lm.) 
pTapbyi-d-dl4 M610 890 (373 - 128.) 
B r o m o f l u o r o ~  BTEX-8260 90.9 (59.7 - 159.) 
D i b r o m ~ f l u ~ x ~ m c W  BTM-8260 113. (74.0 - 128.) 
TO~UUIC& Bm-8260  94.0 (53A - 163.) 
B ~ r m l ~ t h ~ x ~ b a ~ ~ l ~  NAP-8260 90.9 (59.7 - 159.) 
Dibnrmofl-manC NAP4260 113. (74.0 - 128.) 
Toluene4 NAP4260 94.0 (53.4 - 163.) 

M = Metbod - Mahod-Ddpt ion 

MI -, EPA 8260 
bi 2 EF'A 8270 
M3 EPA 6010A 

EPA 9071 
EPA 3550 

f 0 Box 30712 Charleston. SC 29417 (803) 556-8171 Fax (803) 766- 1178 

\? Primed on rc~yclcd paper. 



GENERAL ENGINlEERING LABORATORIES 
.,Meerirrq roda~ 's ~ic~effs ls~.irA a l.isio11 tbr romorrots 

CERTIFICATE OF ANALYSIS 

Climt: S~lpcrvisor of Ship Building & Conversion 
SUPSHIP-POTL~~DU~~ De--hv. 
1899 No& Hobson Avc 
North Charisron. South C s r o h  29405-2106 

C o ~ a c r  Mr. Bill Hi- 
Project Description: SUPS--Pomurfi D c t a c b  

cc: NPWCODl96 Repon Date: May 28.1996 Page 3 of 4 

Sample ID : SPORT0048-1 

M =Method Method-Description 

M 6  EPA 7471 
M7 EPA 3050 

Notes: 
The qualifius in this mpm are defmed ar follows: 
J i n d i c a t e s ~ o f w s l y r c a r a ~ I ~ s ~ h I h C r e p o r t i n g l i m i t ( R L ) d ~ h h d c t r a i o n f i m i t ( ~ ~ ) .  
U indicvesthartheandyts was mt ~ a t a c o n c e n ~ g r u a r ~ t h e d c r c c t i o n ~  

idkatc thru r qualiy conml d y t c  rrmvay is outsidc of s p d i d  

GEL L;rborntoq Cerdflcations Em Laborstory CedChrkw 

AL - 41040 AZ - ~ ~ 0 5 1 4  AL -41050 AZ - A20514 
CA - 2089 CI' - PH-0169 CA - El023f2056 CT - pH-0175 
DE - sc012 n - ~87156~17294 n - ~a74rys7ass MS - 29417 
ME - SC012 MS - 10120 NY - 11502 RI- 138 
NC - 233 NY - 11501 SC - 10582 RS - 02934 
Rf - 135 SC - 10120 UI' - E-227 VA - DOII1 
TN - 02934 UT - E-25 1 WA-CZS M-79W2 
VA - 00151 WA-C223 PA- 6 U 8 5  WV-235 
W - 999887790 

*9605360-Ol* P 0 Box 30712. Charleston. SC 29417 (803) 556-81 71 Fax (803) 766-1 178 
*, 

Pnnlcd on q c l c d  paw. 

- .  I 



GENERAL ENGINEERING LABORATORIES 
~Meeri~rg rodax's t~seds ,cirir n \,is1011 Ibr rot~rorrotc.. 

CERTIFICATE OF ANALYSIS 

Client Supavisor of Ship  Building & Conversion 
SUPSHIP-Panrmwrh Detachmm-Env. 
1899 Noah Hobon Ave. 
North Charleston South C a r o h  29405-2106 

C~nracc k B i l l H i e n  
Project Description: SUPSHIP-Ponrmourh Detachmntr 

cc: NPWCOa196 R e p  Date: May 28,1996 Page 40f4 

Sample ID : SPORT004&1 

GEL Laboratory Certifications EPI La!matary Cer t l f ldns  

Thiri dam rcpon has bocn prepared and reviewed 
in accordance with G e n d  Enginctring Labar-cs 
srandard operaring pmctdmes. Please direct 
any q u e s t i ~  to your Project Managa, Karen Blakcacy at (803) 769-7386. 

P 0 Box 30712 4 Charleston. SC 29417 (803) 556-817 1 Fax (803) 766-1 178 a Pnnled bn rccyclcd pnaer. 



a GENERAL ENGINEERING LABORATORIES 
M c e ~ l l  q rotim's ?reeds \t.rrh a 1.rsrorl for rortznrr~rr. 

7 

44 

CERTIFICATE OF ANALYSIS I 
Client Supervisor of Ship Building Br Convasian 

SUPSHIP-Portrmouth De--Env. 
1899 N o d  Hobson Avc. 
N d  CharIstoh South Carolina 29405-2106 

Conracr Mr. BilI Hias 
Project Description: SUPSHIP-Portsmouth D e t a c h m ~ ~  

I cc. NPWCOO196 Report Date: May 28.1996 Page~l of 4 

Sample ID : SPORT00482 
Lab ID : 960536002 
MaPix :Soil 
Date Collected : 05i20196 
Date Received : 05fZlB6 - , -  

PlicKiv : Routine 
Collcctar : ck f  

Pvgmerer Qualifier Rcnrlt DL RL Uni4 DF Analyst Da&e TLme Batcl~ M 

Ehy1buu.a~ U 01W) 

Tolucnc U 0.00 
Xylcncs (TOTAL) U 0500 
Naph- J 1 .M 

IktracUble Orgenles 
Polynuciem ~romofic H y d r o u v b o ~  - I 6 a- 
'4cXmpfirhene U 0.00 
Accnaphrfiylene U 0.00 
Aduacene u 0.00 
BauoIa)anJlraccnc u 0.00 
B ~ a k y -  U 0.00 
Benzo(b1ffwmrhEne U 0.00 
B==wimb U 0.00 
Beno(k)fluo- U 0.00 
Chryscnc V 0.00 
Dii(sh)MthrBCrnC U 0.00 
F~UOD- U 0.00 
Fllma~e U 0.00 
I n d e W l . R 3 - c . d ~  U 0.00 
N9- U 0.00 
Phnwrhrene U 0.00 
pyre= U 0.m 

Metals Analysis . 

Mercr~y J 0.0406 

ZOO ugk.g 1.0 THL 05122196 1840 85006 
zoo Qkg 1.0 
200 ugflcg 1.0 
4-00 1.0 
200 ugkg 1.0 

330 ug& 

330 u%kg 
330 ugkg 

330 llgRg 
330 ui31kg 
330 u%kg 
330 uglkg 
330 ugkg 
330 u g h  
330 ug/Lg 
330 u& 

330 ugkg 
330 ugkg 
330 ugkg 
330 ugkg 

330 uglkg 

1.0 BDG 05124B6 1601 85096 2 
1 .o 
1 .o 
1 .o 
1.0 
1.0 
1.0 
1 .O 
1.0 
1.0 
1 .o 
1.0 
1 .o 
1.0 
1 -0 
1 .o 

P 0 Box 30712 Charleston. SC 29117 (803) 556-8171 Fax (803) 756-1 178 +9605360ML 
Q, &* Pnnrcd on m y c b d  papr. 



GENERAL ENGIIWERING LABORATORIES 

CERTIFICATE OF ANALYSIS 

Client Supervisor of Ship Buiiding &Conversion 
SUFSrn-Po~nouth Dorachmmt-Env. 
1899 Nonh Hobson Avc. 
North Qlar1esm South Carolina 29405-2106 

Contact Mr. BilI Wies 
Rojecr Des- SUPSHIP-Pommourh Detaciuncnt 

cc: NPWC00196 Rcpon Dafe: May 28,1996 Page- 2 of 4 

Parameter Q W t e r  Result DL RL UniS DF Analyst Date Time Batch M 

Barium 7930 6.43 970 ugkg 20 
Cadmium J 32.8 9.41 485 ug/kg 20 NRM 05124B6 2200 85046' 3 
Cltromum 5150 57.8 970 ugkg 20 
Lcad 6490 110 485 ugkg 20 
Selcnium I 390 139 485 ugkg 2.0 

General Cbemktq 
Total Rec. Pcm. Hydrocarbans 120 10.0 50.0 mg/Lg 1.0 SDW 05/23/96 1100 85043 4 

Tb following prep proad- were perform& 
G C M S  B a S J N e U  co- 
Mercury 
TRACE 

Surrogate Recovery Test Percent% Acceptable W m h  

2-Fluombiphenyl M610 91.6 (30.0 - 115.) 
Nitm-d5 M610 101. (23.0 - 120.) 
pTaphcnyldl4 M610 87.6 (373 - 128.) 
B~onmfluo~o- BTM-8260 90.8 (59.7 - 159.) 
R i i r n o f l u o r o m e ~  BTEX-8260 112 (74.0 - 128.) 
T o l w d S  BTEX-8260 93.4 (53.4 - 163.) 
B m m a f l u o r o ~  NAP-8260 90.8 (59.7 - 159.) 
D i b r o m o f l u ~ m m c ~  NAP-8260 112 (74.0 - 128.) 
Tolucntda NAP-8260 93.4 (53.4 - 163 .) 

M = Method Methcd-Descriptlan 

M 1 EPA 8260 
M 2  EF'A 8270 
M3 EPA 601OA 
M4 EPA 9071 

P 0 Box 30712 Charleston. SC 29417 (803) 556-8 171 Fax (803) 766-1 178 a h n l c d  on recycled paper. 



CERTIFICATE OF ANALYSIS 

Client Supavisor of Ship Building & Comrrsion 
SuPS~-portsnaurh kachrnmf-Env. 
1899 Nonh H o h  Aye, 
Norrh Charieston, Sourh Cmh 29405-2106 

Ccuuacc MI. Bill Hiem 
Pmject Desmprion: SUPSHIP-Pormnoutl~ Detachment 

cc: NPWCD0196 Repan Date: May 28,1996 Page3014 1 
Sample fD : SPORT00482 I 

M = Method Method-Descriptton 

M6 EPA 7471 
M7 D A  3050 

Now: 
~quahilasinrhisrrponarcdefmedas follows 
J indicates a- of and* a~ a c o n c ~ o n  less dlBl the reporting limit(=) a d  grrarer thrm the limir (DL). 
U-tharthedyewarnotdeurruiara~grrarer~rhc~limit 
* hdiarc rh-at a quality wrml andyte recovery is ourside of specified axqmw dmia. 

GEL Laboratory CertlRuUans EPILaboratory CertWcatioag 

AL - 41040 AZ - AZ0514 AL-41050 AZ - AZ0514 
CA - 2089 CI' - PH-0169 CA - Ll023R056 tr - PH-0175 
DE - SC012 FL - E87156r37294 FL - E8747U87458 MS - 29417 
ME - SC012 MS - 10120 NY - 11502 RI - 138 
NC - 233 NY- 11501 SC - 10582 TN - 02934 
RI - 135 SC - 10120 UT - E-227 VA - 00111 
TN - 02934 UT - E-251 WA-C225 NJ - 79002 
VA - 0015 1 W A - C223 PA - 6845 WV - 235 

9ti0~360-02* P 0 Box 30712 Charleston. SC 29417 (803) 556-8 171 Fax (803) 766-1 178 a Pnnrcd on %cycled paper. 



\ 

-. GENERAL ENGINEERING LABORATORIES 

CERTIFICATE OF ANALYSIS 

Cliart: Supervisor of Ship Bdding & Convasim 
SUPSHIP-P~ILUTIO~~ Demhmm-Env. 
1899 Nonh HohEoa Avo 
Nonh QlarlstDa South Carolina 29405-2106 

COW Mr. Bill %IS 
h j e c r  Desniption: SUPSKP-Parmnouth Detachmmr 

cc: NPWC00196 R e p n  Dare: May 28,1996 Page 4 of 4 

Sample ID : SPORTOM8-2 

GEL L;~borPtory Certincations EPI Laboratory Certlflcatiom 

This data report has been prepiued and reviewed 
in accnrdance with Gened Engkaing Lboratories - .  
s m d a r d  operaring pmcdmes. Pteasc direct 
any questions ro,your Roject Manager, Karen Blalteney at (803) 769-7386. 

P 0 Box 307 12 Chulcsron. SC 29417 (803) 556-8 17 I Fax (803) 766-1 178 a Pnnlcd on rec~cled pper. 
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Attachment III 

Certzcateof Disposal (tank) 
Disposal Manifest (sludge) 



UST Certificate of Disposal 
CONTRACTOR 

Supervisor of Shipbuilding~Conversion and Repair, u t z 4  
Portsmouth, VA 
Environmental Detachment Charleston 
1899 North Hobson Avenue 
North Charleston 29405-21 06 

Telephone (803) 743-6482 

TANK ID & LOCATION 

UST 1 346, #01782; NS 1 364, Navbase Charleston, N. Charleston, SC 

DISPOSAL LOCATION 

Bldg. 1601 Tank Cleaning 
& Disposal Area 
Charleston Naval Complex 

TYPE OF TANK SIZE (GAL1 

Waste Oil 560 qal. 

CLEANINGiDISPOSAL METHOD 

The tank was cut open on both ends, cleaned with a steam cleaner, and 
disposed of as recyclable scrap metal. 

DISPOSAL CERTIFICATION 

I certify that the above tank has been properly cleaned and disposed of as 
recyclable scrap metal. 

(Narn e) ' (bate) 



a ~ l l i l ~ ~ ~ c ~ , l l l I ~ ~  

b ,  f , I  I t  j b  
: p f aciIdy O w m  LN Opemar Cubbatan ol ol h.zaf(Imn ~ k ~ a h  ~ a m a  ma m n ~  excea n notn n m  19. 

RWlTvpedwuM Slgruum 
, UonU, 0 9  Year 

- 
. .  - - - - * *  1 DU~CIUO(M~U~U&ISW~~I I~N~I  

- a ~ d  -Enviremn_ent&eontrpT 
- ' 2600 EuUSlrea Webma-54 29201 - - 1 

phan* (803 734-QOO - 2 - 
- Emergency h Hoklax 18031253-6488, 

PLEASE PEINT or TYPE (Form d e s ~ ~ ~ r  u* l ? .~dch i  lyGewflfo1 Fmm Apptoued. OMB No. NO-0039 

r 1 
fpr. F- 8700 i R e r  9J18 Prmour E d i # u  at* O W @ m  IDHEC 1 9 1  (Rev. 5 / 6 1  t i r l l ?  I 

lFf)RM-AZARDOUS ' i . ~ e n e r a m r ' s ~ . ~ . ~ ~ ~ 1 0 b ~ -  
ASTE MANlFEST 

Mn'*'u.i' , * 2- 00'""'~"'"" 

I , I I , , , , , 3 , 
2 bfermalion m the ,ha40 arc*, 

3 gc9u*ab by Federal law. b u ~  IS by Slate law. 

A Sulr Uan~lesr Document Number 

7 6 / b ~  
B StaioGeneracor'r 10 

C. W e  Trmsaonn's 10 
D . T , ~ ~ ~ o , I ~ ' s P ~  1-800-677-1772 
E. l a r  Tanswner's 10 b 
F.T~~swcr 'sPhone 

G. Sm~e Faciliv'r Kl 

N FaciliQ's Phone 

706-891-9726 

'I H a N  a d  Malhng Address 

SUUTHDIVNAVFACENGCOM 
Caretaker Site Office 190010, N. C h a r l e ~ t ~ n ,  SC. 29419- 
b. Gennatoc's ~ h o n e f  803 1 743 Rick Nielson 9010 
5. Transporler 1 Company tUmc 6 US. EPA 10 Nllntber 

Environmental Transp. Services 10~KlD,9,811,6,015,3,6,3 
7. Tranrpoc~er 2 Company t W  8 U.S. EPA 1 0  C l ~ m r  - - - - - - r I I I I I 1 I 1 I I r 
9. ~esqnaitd F  at*^ Name and Sile A d d ~ c u  

. 
ID US EPA 10 N~nnber 

Tri-State Steel Dnrm,,bc. 
P.0.- 9 
Gravsville , GA. 30726 rGrA ,D101313181412  

N 

fi 
A 
T 
0 
R 

51413 

W/ sulfa mi^ Acid ,Chromium) O~ol( b r G O 1 0 ~ 0 1 0 t 2  P LLLU 
ERG# 60 It& 7%r K . ~ g C o d c s b r W r s b U u e d ~  
EKG# 60 Itat# 9LS 

. 11. US..dOl Orscnpnon in#auhng Proper Shippmg Name. ttazafd Class. and 10 Ntmberr) 

a Was&.Adhesives ,containing a flammable liquid ,3 ,  
UN1133',FG 111 (W01) 
(Adhesives w/ Asbestos) 

b. Waste Hydrochloric acid solution, 8 ,IN1789 ,FG I1 
(W02) ,. 

c Waste Batteries,wet,filled with acid,8,UN2794,PG 111 
( W02 ,DO08 I 
(Lead- Acid Batteries) 

dWaste Corrosive solids,h.o.s.,8,UN1?59,PG 111 

12 ta!Uamss \I ~ o l l t ~ l i t y  

O10101 l r0  

No 

r31611 

Typ. 

h F  

0 , o  

0 b 1 I  

01010t01.2 

0 1 O l O r 2 1 3  

11 Uml 
wtw 

."+ 

P 

blf 

blF 

1 Waslcr Number 

p p p ,l, "' 
LLUJ 
D O 0 2  

P 

P 

1-1 

LfLUJ 
D O O ?  
I I 

D O 0 7  w 





- - - 

"uul Gc~.uuna-ueparirneni - - ot Health - a a ~ n v i r i n r i l e n t a l  Colitrol - - - - 
;,,l or typ* ~~amiakiqnlld on elite f t2-pitchl typewriterl - - - *--OW No. 20504059. Exmires 836%' 
' -;;INIF QRM HAZARDOUS 
- - w a s - A N I F E S X  - 

- (can~naiatIoi Sh-t) + 

21. Generator's U.S. EPA I0 
- 

S,CI0, 1,71010r212 
1. Generator's Name L Document Number 
SOUTHDfVNAVFACENGCOK "..F'-'-,x'.:d.t:,,.q' ' ..st. 

--i ." .-.. A'..%..; -. . .r.73?'. 5 ,.:. J/d 
bker Site O f f i c e  P = O . h x  1900 ~JlN.Charleston1Sc, 29419-9010 ~ ' - , ~ , f f  

N 

A 
t 

24. Transporter - Company Name 25. U - S  EPA ID Number 

~ I I I ~ I ~ I ~ I , ~  . . 
26. T m p m e r  C n m p a n y  Name 27. U.S  EPA ID Number 

- 

: ~ ~ f r + + * < t & ~  , : . , , : 
N. StatafanmmfalD 
0. TnnrwmtrPtwnr 
P. Strtr T n n ~ a I O  

,. lrlrl 

! r I t I t r ! - I  7 - r  ~.~..~mmmteh~honr. 
28. US DOT Oesuiptian (Including Pmpsr Shipping Name. Hazard Class. and ID ~urnber) 29. Co- 30. TOW JLW R Warla NO. 

No. Type OurnUly 

a Non Regulated Material u 
( Purge Water n RCRA 

* - o l 0 , \  blc O ~ O , O + ~ ~ ~  P p"! I t I 
b. Non Regulated Material u 

(Latex Paint) 
Non RCRA 

oIal r h p  0,0,1,5,3 P ( t 1 .  I 
L Non Regulated Material u 

Non RCRA 
(Spill ~esidue) ~ l h l ~ ; h ~ r 0 ~ Q 1 8 1 1 1 5  P 1 t I I 

d.Non Regulated Material u 
, (Spill fiesidue) 

on RCRA 
* ! O l  I X l  

&Non Regulated Material 
c o ~ o ~ o ~ o ; ~  P Y-I 

( sp i l l  Ref use 1 
ur 
Non Rm 

,,,I b p  0,0~0~1,8 P [ t I 1 1  

8. 

h 

I. . . . 

t 

I I 

I 1  

I 1  
S AddlUonal Descriptions for MatuWI u m ~  Abovs . . : . .. : - : : - . . - . . . . ..-..:. +.-. - - A,..- %._ 

u. 

I 

' 1  

. 
t 

- &. .,- .- . . . 2 .:. - .. - ,  . L- .&.J ..-.:;-. +..- : . - ~ ~ ~ ; j , .  >;$; 7. Hnndling Coda tor Waaes Uakd . Abovp - : 
: !:as- *I,*: .... ;;h,,t'~$;p,-,~4__- . ,-:,,i, - .-. . , .- . ..a. *W LLLU-I i ; T l  J ~ W  I t 1 t I LI~U I I 1 1  1 I t 1 i I~I-:~S:[ . : ~ i : ; ~ ; ~ y ~ . > ~ ~ ~ z ~ ~ ~ .  -:.li;;;$,+:;; " W ,  I 1 , LLLJ.LJ 1 ; , 1 , I [ h W  LL~J:::;;;.; - :~;.;;:;~:;;{;;7i-;;'fi:.:;$;;+ :...,:':<+.; . 

. . -: .2 . 
. . .  'W 1 I I , I 1 1 , , [IW 1 , (1 1 I 1'W I t , I , , I I 1 :;:.:: . .;<-.::?<:;. :".:.>.. .:. .. .7 

.. . :::-:* ,,.:,7. ' ' ' . .. . . i '.&- , . . 
' -r 

ERG# NA Items# 30 !!. . . 

Month Day Y- 

. 

I 
t - 

I I I I  

1 1 1 1  

. 
I 1 1 1  

L U A  
u. 
u 
f , , [ I . '  
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INSERT THIS MATERIAL AT THE END OF APPENDIX B REPORT: 



Rev. 0 - Site 24 
11/01/99 

APPENDIX A 

WELL CONSTRUCTION AND SOIL BORING LOGS 



- - . . . . . - . . - . . 
OVERBURDEN MONlTORING WELL SHEET 

1 

'PROJECT ,WL 2.4 6 LOCATION: C N C ~  ‘i -m Glo/ DRILLER a d  
PROJECT NO. c ~ c a 4  BORING CJCA - a w o l  , 

Mmoo: W T  fix4 
ELEVATION DATE ~ l b l c F  DRIUNG [ ~ f . ~  ai/I;np 
FIELO GEOLOGIST t ~ u f b i  k u  

- 
ONEtOPMENT: NA 

1 



I ELEVATlON 
FlELO GEOLOGIST 

Y Y . \ e I . U  8 . Y . .  

OVERBURDEN MONITORING WELL SHEET 

LocAnON: CPCAq, f iWol  DRILLER &I 4 
L d C D /  BORING CAIcacl- ww Oa MEWOO: BW'  ygd 

DATE Qlb14C DRILLING ~ ~ ~ + ~ ~ i i I i q  

ELEVATION OF TOP OF SURFACE USING: f 1 ~ ~ 1  
ELEVATlON OF TOP OF RiSER PIPE: 
STICK -UP TOP OF SURFACE CASING: 
S~CK-UP RISER PIPE 
1.D. OF SURFACE CASING: 

BOREHOLE DIAMETW 
TYPEOFSEAL 7 to- 

ELEVATION ;DEPTH OF s L. 
neaosswu 3 0 r 6 ~  j 4 . I  J 

DEPili TOP OF %NO PACK: 

ELEVATION I DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

TYPE OF SAND PACK' 



OVERBURDEN MONITORING WELL SHEET 

PROJECT CAYL. LOCATION: (l / v ~ ; d y - ~ W  ORltlER <o 4 
PROJECT NO- C ~ / C  d y  BORING C N C ~ Y - ~ ~ W O ~  METHOD: BPIT- 
ELEVATION DATE 81 719 9 ~ R ~ ~ t  c6 $2 0f17/;4 

- 
FIELD GEOLOGIST 

r OEVUOPMWT: NA L 



BORING NO 

OVERBURDEN MONITORING WELL SHEET 

ELD GEOtOGlST 

ELwC;noN OF TOP OF RLSER PIPE:' 
SACK -UP TOP OF SURFACE CASING: 

SflCK-UP RISER PIPE: 

1.0. OF SURFACE CASING: 8n 
TYPE OF SURFACE CASING: 4&( 

TYPE O f  SURFACE SUL: 

RISER PIPE I.D.: 

TYPE OF RISER PIPE: 4& -40 $gc 

OEPTH TOP OF SAND PACK 

ELEVATION I OEPTH TOP OF SCREEN: 

rYPE OF SCREEN: 

SLOT SEE X LENGTH: 

I.D. OF SCREEN: 

TYPE OF SAND PACK 

ELEVATION I DEPTHBOTTOM OF SCREEN: 

ELEVATION I OEPTH BO7TOM OF SAND PACK 



'PROJECT z ~ ~ ~ .  I . - - LOCATION: aq 
PROJECT NO. BORING - 
ELEVATION DATE j? -/o-? y 

-, FIELD- . /d ' / /  I .  

T . 
- r Y  



BORING LOG Page 1 of A 

- h d v d t ~ ~ i n 6 l b o t i r l c r w ~ s ~ b a r e h o i e .  ~ ~ e ~ h e g u e n c y ~ d c v a l ~ d r e p o n s e ~ a d .  Drilling Area 

Background (ppm): (-1 
No Well I.D. #; 





BORING LOG Page - af - 

- h d u d c ~ m d i i h 6 t o o t ~ @ b w p h d e .  lnaaasereadn~mncyae l e~a ted -d  Ddllinu Area 

~w;kground iPpmj: l] 
Converted to Well. Yes No Wdl I.D. # 



BORING LOG P a g e  of - 
PROJECT NAME: 5% ,k s\ BORtNG NUMBER: C h j ~ ;  2L) 
PROJECT NUMBER: 

Material ClassMcalion 

- r V h e n m c k r m i n ~ . ~ e r ~ ~ .  

-lndudemitorreadngin6logtnt%rvab@barehole. inqe@sereadirtg~ifdevattdrepansenad. Drilling Area 
Remarks: Background (ppm): (1 
Converted to Well: Yes No Well I.D. #: 



I 

BORING LOG Page - of - 

Converted to Well: Yes No Well I .  D. & 



BORING LOG Page - of - 

Converted to Well: Yes No Well I.D. % 



BORING LOG Page - of - 

- indudetw&nreadiin 6 f w ~  mmds @ helmkt h a s e  readng heqmncyifekva~ dread. Drilling Area 
Remarks: Background (ppm): (-1 
Converted to Well: Yes . No Well I.D. #: 



BORING LOG Page - of - 

" l n d u d e ~ r ~ i n 6 h t i n t e ~ l s @ b o r e h d e .  ~ncrcasereachfrcqucncyilc*Miedrrpavcread Drilling Area 
Remarks: Background (~~rn):m 

Converted to We!: Yes No We# 1.0. #. 



BORING LOG Page - of - 

-hdudemonitor~di1~in6Im(inbvak@bacholo. ~ n c r e v e f c a & n g f m p m q i r d e ~ d e d ~ m  Drilling Area 

a Remarks: 
~ackground (ppm): 1-1 

Converted to Well; Yes No Well 1.0. #: 



BORING LOG Page - of - 

'When tuck corlog, entw tacL m e s s .  
- lndude m l t f f  nadfmg m 6 6mt ntervak @ borehds. lncmase t-eadii frequency if elevated ~ponx  read. Drilling Area 
Remarks: Background (ppm): 1 
Convefted to Well: Yes No Well I.D. #: 



BORING LOG Page - of - 

- ~ m o n i \ o r ~ a d i i n g i n 6 ~ i n t e h a L r ~ ~ .  humsereadinghR)UEIICYiiCleYated~raad. Drilling Area 
Remrlcs: Background (ppm): [-I 

- 

Convetted to Well: Yes No Well I.D. #: 



BORING LOG Page - of - 
PROJECT NAME: 

Matwlal CbsifmUon 

' W m  mdc axing. enter r o d  bmkems. - lmdude mnitor readii in 6 bd intervais @ boceMe. 1-e reacihq frequaxy i f  c l ~ l e d  repanre read. Drilling Area 
Remarks: Background (pprn): l] 
Converted to Well; Yes No Well 1.0. #k 



BORING LOG Page - of - 

" l n d u d t ~ ~ h 6 b a t ~ m h @ b o r e h o l c  heaserudinglrequencrilelcvatednponse~ad. Dtilling Area 
Remarks: Background (ppm): 1 7  
Converted to Well: Yes - No Well 1.D. #: 



BORING LOG Page - of - 
PROJECT NAME: BORING NUMBER: C ~ K ;  
PROJECT NUMBER: DATE: 
DRILLING COMPANY: GEOLOGIST: 

?hkd.i k l f i a t i a n  

' ~ I o d r ~ . a l t a r a L ~  
~ ~ n d u d e m o r i t o r r s a ~ i n 6 I m t k r ~ a k ~ ~  b v e a s e ~ h e g u e n c y i f ~ ~ e d ~ s e r e a d  billing Area 
Remarks: Background (ppm): [-I 
Converted to Well: Yes No Well I.D. #: 



I BORING LOG Page - of - I 

- ~ m n b n h p h 6 r n u l r r g b o ~ .  I n c r c a s e ~ ~ e n c y  Ueknfedreponseread. Drilling Area 
Background (ppm): n 

Converted to Well: Yes No Well I.D. #: 



ORlNG LOG 







"hcludemMlihxrolldngh6fPol'm@-. ~ncteasaRadinghEquencyt~~rqcmenad Drilling Area 

Background (ppm)- 

NO Wdll.0. #: 4 



BORING LOG Page I of 1 

PROJECT NAME: &LC BORING NUMBER: Z 3f3 / 8 
PROJECT NUMBER: DATE: q[ 7v 
DRILLING COMPANY: c; ~ L P L U ~ ~ ~ L C  G EOCOGIST: A 

DRILLING RIG: /sp7- DRILLER: e. /sk-aLY 

Material CbssMcaUon 

' \ M s r r o d r c O n n g . ~ m c k h ~ .  
- i n ~ l ~ d a m m d b g i n 6 l o o t i n b e c v e b ~ ~ t .  ~ R d ~ t r e q u ~ t r ~ ~ ~ ~  Drilling Area 
Remarks: Background (ppm): 

4 

Converted to Well: Yes (Lc,Sn No well 1 . ~ .  a 



APPENDIX 8 

LABORATORY DATA 

Rev. 0 - Site 24 
1 110 t /99 

CTO 0097 



Rev. 0 - Site 24 
1 1 101 199 

APPENDIX B 

SOIL LABORATORY ANALYTICAL DATA 



Report Ndar: 

KATAH DIN ANALnlCAL SERVICES 
REPORT OF ANALYTtCAL RESULTS 

C W  PAUL CALUGAN lab- W m 2 5  
Tdta Tech NUS SDG: WP37W 
1401 m P & O I .  REpOrtDak: BR4188 

Sub 102 PONo.: N7D12P891S4 
Tdahassn, FL 3P08 v CTO t68 

Proj. lD: CNC CHARLESTON %Sdlds: 66 

Method: SW8260 
Olte Analyzed: 8C31Y99 

s r r p k ~ p t i o n  ~.tr ix smqddorte Rec'dOldc Extoate WdBy ExlMcthod hdyd 

24sLBamOa SL aR3m 8n4m ams DJP 5MO WP - - 
Carpacmd Resun ulus OF PPL Pa. 

BENZENE 4 WQ I .6 8 5 
TOLUENE UmI f .6 8 5 
I >-DIBRWOETHANE 4 trgR(g 1B 8 5 
ETHYLBENZENE * W%Y 1.6 8 5 
NAPHTHALENE <8 udKe 1.6 8 5 
MTBE 4 Ww 1.6 8 5 
TOTAL XYLENES 4 wh 1.6 8 5 
MBROKlFLUORONIETHANE 105 % 18 
1.2-MCHLOROETHANE-04 1Q8 % 1.6 

TOUENE-08 96 % 1.6 
P-BROMOFLWROBENZEEIE 80 % 1.6 

I 



ClienI: PAUL CALUGAN 
Tetra Tech NUS 
1401 Onn Park Dr. 
Suite 102 
Tattahassee, FL 32308 

w. ID: CNC CHARLESTON 

KATAHDlN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 
SDG: 
Report Date: 
pow.: 
RaJed: 
%saws 
Method: 
Dale Analyzed: 

WP3703-25 
w m  
gnm 

m 2-Pa3264 
CTO 168 
66 

EPA B2fO 
Qdm 

~ ~ C w ~  M&ix Smpledaate Rec'dMe -Date Ed'dBy ExLMethad Analyst 

24SLBa2020j SL #23m BRU99 8/25r99 DPD EPA ?5sl KRT 

SPnpk m&od 
Rendt Unltr W PQL PQL 

NAPHTHALENE W'h3 15 500 330 
2-METHYLNAPHTHALENE WhI 15 500 330 
ACENAPHTHMENE a Wk' 15 500 330 
ACENAPHTHENE *sea W'% 1.5 5MI 330 
FLUORENE a IrS/Kg 1.5 500 330 
PHENANTHRENE a "G'Q 1 5 500 330 
ANTHRACENE 4m W W  1.5 500 330 
FLUORANTHENE W%l 1.5 5W 330 
PYRENE W m  1 .S 500 330 
BENZqAyuUTHRACENE W I N  1.5 500 330 
CHRYSENE whl 1.5 500 330 
BENZWLUORANMENE W w l  1.5 Sb0 330 
BENto(tgFLUORANTHENE a Wm 1.5 500 930 
BENZo(4PYRENE Ww7 1 5  so0 3 3  
IMDENq1 ,;?XD]PYRWE "ml 1.5 500 333 

DlBEaA,l-$WiTHRACENE 4m “ml 1.5 500 330 

BENZo(G.H.rlpER YLENE 4 m  W'%l 1.5 500 330 
NITROBENZENEM 73 % 15 
Z-FLUOROMPHENYt 74 % 1 .S 
TERPHENYL614 83 % 1 3  



INORGANIC ANALYSIS DATA SHEET 

tab Name: ffitabdin Analytht Serviccs Client Field m: 24SLBM0203 

I Matrix: SOIL SDC Name: WP3703 

I Percent Solids: 65.9 Lab Sample ID: WP3703-025 

Concentration Units (ugh or m%Kg dry weight): mglKg 

CAS No. Analyte Concentrotioa C Q M DF 

7429-90-5 ALUMINUM 33900 P 1 
ANnMONY 
ARSENIC 
BARIUM 
BERYLLRIM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
MCKEL 
POTASSIUM 
SELENIUM 
SILVER 

7440-23-5 SODIUM 
7440-28-0 THALLIUM 

7440-62-2 VANADIUM 
7440-66-6 ZINC 

Color Before: NIA 

Color After: N/A 

Comments: 

Temrc: NIA 

Clarity After: NIA 



ctnm: mm c3xTL-C- 
Tetra T k d ~  EXs 
1401 Oven PEuik 13r. , ate 102 
'liillahassee, FL 32308 

I& W : WP-3703-25 
sate: 10/m/99 

PO No. : KI9lZ-PY9264 
prdect :CllD#68 

solid 

~FP. (pmctical u t a t i ~ ~ ~  m l )  represents ldxmitay repdng limits and may not a sanple- 
W i c  1-m. s~mph-spedfic l i m i t s  a M e e d  rewilts dth '<' 

'm on 08/25/99 by JP (1) Sanple 



f o h  Tech NUS 

1 4 1  OvenParkOf. 
sm la;! 
T-. FL 32308 

Proj. K): CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALM1CAt RESULTS 

SDG: 

Repart M e :  
PONO.: 

Rofsct: 
W ~ d t :  

WP3m3-24 
WP3703 

LY2m .# 

N79l2-P99264 
CTO m 
m 
Sw8281 
8/aEYS9 

s u n p ( r ~  Matrix Srnpkd[kte Rec'dDate E x L w  Eat'dBy ExLMothod AnrEytt 

24SLBwo304 SL 8123199 6/24/99 BRB199 JSS 50jg JSS 

Sm\pk M- - Rcou# U& OF FQL PQL 

BENtWE 6 W h l  1.0 6 5 
TOWENE 6 WWl 1 .O 5 5 
1 , 2 - 0 1 B R O M O ~ E  4 "&%I 1 A 5 5 
-E 6 w'm I -0 5 5 
NAPHTHALENE c5 Wml 1 .O 5 5 
m d r g 1 ) ( 8  10 5 5 
TOTAL XYLENES rton<e 1 .O 5 5 
M B R ~ W O R O M E M A N E  133 % 1.0 
1,241CHLOROEWNE-04 145 % 1 .O 

TOLUME-OB 113 96 1 .O 
PBROMOFLUOROEENZENE 86 % 1 -0 



C l i i  PAUL CAUlGAN 
Tetr;l Tech NUS 
1401 O m  Puk Dr. 
m e  102 
Tallahassee. FL 32308 

Pmj. g): CNC CWWLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL FESULTS 

Lab Nrmber. 
sDG: 
Report Date: 
wNo.: - 
Y solids: 

M m w k  
Date Analyzed: 

-24 
w m m  
9/24/99 

N7912P992W 
CTO #iB 
82 

Sampk Description M a t h  Surpkdihk RK'd(ktt EdW W d B y  ExLMtthod ANlpt 

24SL8040304 SL 8/291EL9 8124189 8l2YQ9 DPD EPA 3550 KRT 

NAPHTHALENE 
ZME7HXNAPHTHALENE 
ACENAPHTWENE 
A C W H M E N E  
FLUORME 
PHENANlHRWE 
ANTHRACENE 
FLVORANIHENE 
WRENE 
BENZqAJMlTHRACENE 
CHRYSENE 
BENZq8lFLUORANTHENE 
BENzqqFLUoRANTHENE 
BENZO[A]PYRENE 
INDENO[1,2,3-CO]PYRENE 
DIBEwA,HfiNTHRACENE 
BENZO[G,HJ'PERYLEN E 

NITROBENZENE95 
2-FLUOROBiPHENYL 
TERPHENYLD14 



CAS No. 

7429-90.5 

7440-364 
7440.38-2 
7440-39-3 

1 

INORGANlC ANALYSIS DATA SHEET 

Lab Name: Katahdiu Analytical Services Client Fidd ID: 24SLB040304 

Matrix: SOIL SDG Name: WP3703 

Percent Solids: 81.7 LPb Sample ID: WP3703-024 

Concratration Ud& (ufl or m%Kg dry weight): m%Kg 

ANTMOW 
AWEMC 
BARIUM 
BERYLLIUM 
C A D W  
cALcm 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSKUM 
SELENIUM 
SLLVEU 
SODIUM 
THALLIUM 
VANADlZlM 
ZINC 

Concentration C Q M 

Comments: 



uienl: lCatahdio ARalytid 
WCantyW 
W e r ~ M P i m 0 4 0 9 2  

CoatPd; Ms.&- 
h j c d  Lkscriphc &UKZ Naval Complex 

sarapa ID : 24sLBWO304 
-ID : 9908879-01 
Madx : Soil 
Date CdlccW :OW23199 
D* WReetivcd .mw 
Riacity : R& 

Porrmctcr Qndmtr Rualk DL RL Units DF AnaM Dak Timc Batch M 

Gemrl- 
Total Rk Pcbo. H y & ~ ~ a x b ~ m  U -32 0 128 256 e g  1.0 M T  080W 1030 157244 1 
E m p a P t i v c ~  9 105C 22.0 1.00 1.00 wt& 1.0 GI 08i26199 1550 156926 2 
Tocat o r p i c  C s r b ~  5760 43-1 100 m& 1.0 LS 09/17/99 1428 158289 3 



aJmn: EmL CMUORN 

TeELamdlL30S 
1401 Oven Dr., Suite 102 
Tallahassee, FL 32308 

- REXILT DP *lQL AwUiYZmElr RWS 

SoLids-TotelWicb CIS) 83. w t  % 1-0 0.10 CLP/CIP 83W 08/33/99 JP 1 

'Ibtal Cuhstible &gad- 2.6 w t  t 1.0 0.1 EXM MS74-8 08/30/99 YP 1 

* PCP, (Practical @Jantitation fevel) lahratary repoatihg limits d may Meet smple- 
bpeeific Unite. Sample-specLfic l i m i t s  are irdicmted by d t s  w i t h  *cr values, 

(1) -16 -ti@ cn 08/27/99 by JF 

661 DR. 
. . 

.rin L;wny RaJ Na 5 Z l O U 4 ~ l b d E b % ~ S H 0 P 0 1  
V.0. Box 7-W. U'rstbrouli &IE 04098 hrrl . : i . larAdi=hb~~n~ T& (60113 UI-577? frr (6031 426l336 
I& t-W;) 174-2400 hr: (207) 77543 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

i 
I 
1 Cliart: PAUL CALLlGAN 

Tetra Tech NUS 
1401 Oven Park Dr. 
Suite 102 
Tabhasee. FL 32308 

prd. 10: CNC CHARLESTON 

Lab Nunber: 
sffi: 
Report Date: 
Pow: 
Prom 
% S o l i  

Memod: 
Date Annlyzcd: 

WP3703-26 
wP3m 
mu99 
M9124'99264 
CTO #60 
84 

sw8260 
mw9 

smpkwptkn Matdx Sanpkdbitc & C U M  - M e  =By SdMdhod M y s t  

24s- SL 8123199 8nW at3&m RIP !mO DJP 

s=w M- 
canpwrnd Remit Unh  OF PQL Pa. 

BENZENE 4 uan<e om 5 s 
TOLUENE 53 Wm 0.W 5 5 
1,2-DIBROWETHANE 4 W'm 0.97 5 5 
IXWtBEUENE 4 uan<o 0.97 5 5 
NAPHTHAtENE Cg ugn<g 0.97 5 5 
MlBE 6 w'4 0.97 5 5 
TOTAL XYLENES d uen<s 0s'  5 5 
O~BROMOFLUOR-E 114 9~ om 
1.2-DICHLOROEIliANE-M 128 % 0-BT 
TO WENE-DB 99 % 0.97 
pSRbMOFLUOROBENZENE 83 9C 0.97 



• Client. PAULCAUH3AN 

Teha Tafi  NUS 
1401 Park Dr. 
SlribetM 
T-. FL 32308 

Proj. lD: CNC CHARLESTON 

KATAHDlN ANALnICAL SERVICES 
REPORT OF ANALYnCAL RESULTS 

SM;: 
Report [ktr: 

PONO.: 

WoJcct: 
K sdldr 

Meth& 
Data Analyzed: 

WPm3-26 
WP3M3 
at24199 
N7912-PWDX 
CTO 1C68 
84 

€PA 8270 
w m  

SL 8l23m M4BS U25W DPD EPA3550 KRT 

N A P W E  
24ETHYLNAPKMALENE 
A C E N A m E  
ACUJAPHTHENE 
FUJORENE 
PHENAtiTHRWE 
AMHRACENE 
FLUoRAHTHEE1E 
PYRENE 
B E t Q W W R A C E N E  
CHRYSENE 
6ENzo@~FLUORANTH€NE 
B E ~ ~ U O A A N T H W E  
BENzqA]mENE 
INOENO(lR3COPyAENE 
DIBEWkHj4NTHRACWE 
BENZqG,H.lpERmwE 
NITROBENZENE45 
2-FLWROBIPHENYL 
TERPHENYLOl4 



1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: Kahbdin Aaalytlcal Services Client Field ID: 24SLBaQ0304D 

Matrix: SOIL SDG Name: WP3703 

Percent Solids: 84.4 Lab Sample ID: WP3703-02'6 

Concentration Units (ug/L or mgflCg dr)l weifit): mg/Kg 

CAS Na Aaalyte cone cat ratio^ C Q M DF 

7429-90-5 ALUMINUM 8190 P 1 
7440-36-0 ANTIMONY 0.15 U P 1 

7440-38-2 ' A ~ C  3.9 P 1 

7440-39-3 BARIUM 23.0 P 1 

74404 1-7 BERYLLIUM 
7440-43-9 CADMIUM 
7440-70-2 CALCIUM 
7480-47-3 CHROMIUM 
744048-4 COBALT 
7440-50-8 COPPER 
74394% IRON 
7439-92- 1 LEAD 
7439-95-4 MAGNESIUM 
7439-96-5 MANGANESE 
7439-97-6 MERCURY 

NICKEL 
POTASSIUM 
s a w  
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

Comments: 

FORMI-IN 



aLEwr: PAUL c3uasm 
Tet ramxi lNEZS 
1401 Oven Park Dr. , Suite 102 
Nlafias8e@, FL 32308 

Lab : HP-3703-26 
Fkp3rt D&e: 10/01/99 
PO NO- - : N79l.2-P99264 
Project : ClO #68 

* qpl (Practical prtantitaticn Level) repzesentx labaatcary reportirrg limits d m y  xlot re£lect sangle- 
epecific limits. sEmp1e-spedfic limitis are Stated by results m t x d  w i t h  l i valwss . 

m 08/27/99 by JF 



Client PAUL CALLlGAN 
Tetra Tech NUS 
1401 Own Park Dr. 
sl& 102 

rdhhanee, FL 32308 

Pro& ID: CNC CHARLESTON 

KATAHDIN ANALWICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Nunbtr: 
s m  
Report Date: 
PO No. : 
Project: 
X Solidr. 

Method: 
Dale Anaw: 

w P 3 m  
WP370-3 
9124199 
N7912--264 
CTO ltga 

78 

SW8260 
8/28199 

sanph-aw"" Matrix Sampled- Reed- EdDptc E~t'dBy ExLMathod M y s t  

24SLtfOl0405 Sl 81zys9 8RU99 S m 9 9  JSS 50% JSS 

srnplc ~~ 
Canpamd Recult units DF PQL P(;IL 

8ENZENE WW 1.1 6 5 
TOLUENE 6 W w  1.1 6 5 
12-DlBROMOETHANE W W  1 .I 6 5 
ETHYLPENZENE 4 n011(0 1 .I 6 5 
NAPHTHALENE 6 U m  1.1 6 5 
MTBE Wm 1.1 6 5 
TOTAL XYtWES 4 Wwll 1.1 6 5 
DIBROWFLUOROMEWANE 112 % 1.1 
1 , 2 4 l C H L o R O ~ E ~  118 % 1.1 
TOLUENE-DB 102 % 1.1 
PBROMOFLWROBENZENE 89 % 1 .I 



KATAHDlN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Client PAUL CALUGAN 
Tctm Tech NUS 
1401 Omn Parlc Dr. 
Sulbe 102 
T-, FL 32308 

Pmj. P): CNC CHARLESTON 

L.bNun&e 
SDG: 

Rsgort Oatre: 

WNO.: - 
% SOHds: 

Method: 
Date Analyzed: 

WP37Q5P 
w m  
anw 
N7912-p99aW 
CTO #68 
18 

EPA 6270 
Wl as9 

Srnpk~=wJn Matrix SunplcdDate Ree'dDae Exthte Ext'dBy ExtlHrthod Analyst 

24SLBWOa SL 8mE3 812- BIZYOg DPD EPA3550 KRT 

WHTHALWE 
24ETWlMPHTHAlENE 
ACENAPHTHnENE 
ACENAFKWENE 
nUORwfi 
PHENAMHRENE 
AMTHRACENE 
FLUORANTHENE 
PYRWE 
BENZqwKFHRACENE 
CHRYSENE 
BENZOp]FLiJORANTHENE 
BENZqIqFLUORANTHENE 
BWZqApYRENE 
lNbEN~l,2,SCO]PYIIENE 
D I B m m R A C E  
BENtqG,H.lpERwE 
NITRQBUSENE-DS 
2-fLUOROBiPHENn 
TERPHENYLDi4 



CLDm: PAlt]L clnLx#N 
Tetralkdllpts 
1401 OlRn Park Dr., suite 103 
-, FL 32308 

Lab : WP-3703-23 
%prt Date: 10/01/99 
PO m. : mu-p99264 
hpject : CIW #68 

ma: QYC aauznmm m o ~ z l m ~ . m ~ m -  p a s e 3 a f e  

samE-M MmmI Srumm3Y ~~~ 

2 4 ~ ~ ~ 0 7 ~ 0 s  solid a i ~ m r  oa/a/99 08/24/99 

PIwmlER - u u I m m  *p(pI=mm ANmKm811 R3Tgs 

Sofids-lbt;al R e s i b  (TS) 79. w t t  1.0 0.10 saw 00/26/99 JF 1 

* gp. (Practical Qrsntitaticn Ievel) -a lakcua- n q m r t b q  limits and asy aot z & h c t  ~anple- 
-Sic qxxtbq l i m i t s .  Saple-eqecific limits are i n3 iM by remalts --with 'c' values. 

(1) Sanple Prepaxadm a3 08/25/99 by JF 



• C W  PAUL CALUGAN 

Tetm Tech NUS 
1m Oven Puk Dr. 
Suile 102 
T-, FL 32308 

w. ID; CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

MNunba:  
SW: 
Report m: 
PONO.: 

mled: 
K Sdib: 

MPthod: 
DateAMfyred: 

WP3683-9 
WPS883 

SIPFgS 

m 2-P99264 
CTO #m 
81 

sWB280 
amm 

243.81 aMO2 St W l  W 9  am99 BmrgS JSS a130 JSS / 
4 - M- - Rrsult unit3 DF PQL PaL 

B E E N E  6 W w  1 .O 5 5 
TOLUENE 53 U d M  1 .O 5 5 
1,2-OlBROMOETHANE 4 Wm 1.0 5 5 
ETHYLBENZENE d Wm 1.0 5 5 
NAPHTHALENE 6 Kim l.0 S 5 
r n E  Q WWl 1 .o 5 5 
TOTAL XYLENES 4 U E w  1 .O 5 5 
DIBROMOFLUOROM~ANE 119 % 1 -0 

1,2DICHLOROmUNE-M f20 % 1 -0 

YOLUENE-DB 111 % 1.0 
P-BROMOFLUOROBENZENE 99 % 1 .O 



CIW: PAUL CALCIGAN 

Tetra Tech NUS 
1401 Oven Park Dr. 
SMe 102 
Tallahsee, FL 32308 

Roj. ID: CNC CHARLESTON 

KATAH DIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab N m b x  

SUG: 
Reporl Date: 
PONO.: 
Project: 
X Sdidr 

Method: 
Date Analyzed: 

WfT6e-3-9 

WP3683 
!wmQ 
N79124'99264 
CTO #68 
81 

EPA 8270 
S/i(ysS 

~~ Matrix SanpkdDite Rec'd W c  E a D d e  =By Ex&Mcthod -st 

24SLBlZOlM SL 0ilIUgs tV2m9 81PIs9 LAP SW3550 URT 

sanpk 

cwnpound Rtsult UnKr DF WL WL 

NAPHTHALENE -430 WQ 1.3 430 TJO 
2-METHYLNAFKTHALENE a m  W w J  1.3 430 330 
ACENAPKIHYLENE 430 w"Q 1.3 430 330 
ACENAPHTHENE Wm 1 3  430 330 
FLUORENE 430 ugm 1.3 430 330 
PHENANMRENE W'Q 1.3 430 330 
ANTHRACENE 4 3 0  ugR(g 1.3 430 330 
FLUORANTHENE 430 W%l 1 -3 430 330 

PYRENE 4 3 3  Udb 1.3 430 330 
BEWqA~NTHRACENE d.3a uOnb 1 3 430 330 
CHRYSENE W'N3 1 3 430 330 

, B~o[B~FLUORAMHENE 930 W m  1.3 430 330 
ElEttZOpqFLUORAMHENE 430 wW 1.3 430 330 

0ENZqft)PYRENE 430 Irg(Kg 1.3 430 330 

MMNO[l,Z,%D]PYRENE <a U3'&I 1.3 4X) 330 
D I B E ~ A , H ~ M H R A C E N E  <43D Ww 13 430 330 

SEWO[Q,H,QPERYLENE C*30 Kw 1.3 430 330 
NITROBENZENE-05 R X 13  
Z-FLUOROBIPHENM 75 % t 3  
TERPHENYL-Dl.4 QQ % 1.3 



-: EaEIL cx&Iw 
~~~~ 
1401 Ollen Park Dr., !hi- 102 
-, FL 32308 

Lab : WP-3683-9 
Eaepaa Date: 09/27/99 
PO m. : H79l2-P99264 
Project : C I O # 6 8  

Solib-M Red*  m) 81. wt t 1.0 0 -10 Qp/(P gaJ 08/25/99 JF 1 

* qp. (m -itation -1) represearS labratory repcaftng lindts wd reflect q l e -  
specific reportjng Lindte. Sanple-i3ped.fic l i d t a  are indicated by results w i t h  let vdlw. 

(1) Simple Preparatim en 08/24/99 by JF 

661 DR. 

Ull (;,unn. lburl Xfu. 5 
210Wcn Rad No. 5. Rmnrrurh.XH 0.3601 



Client: PAUL CALUGAN 
T m  Tech NUS 
1401 Oven Park Dr. 
Suite lm 
f-, F L m 0 8  

Pmj. ID: CNC CHARESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lib Nlmlber: 
srX;: 

rZeporl Date: 
WNO.: 

Ro3cct; 
KSdidr: 

WP3883-1aRA 

WP3683 
grm99 

N7912-PQ3264 
CTO YsB 
66 

sWB260 
am'eB 

Gmplc- Mailix Rec'dDate -Date Ext'dBy ExtMcthod hdypl  

24SLBllCtla2 St. 8n9199 BROISS m JSS 5430 S S  

hmple 

Conpound R~SUR Unib; W PaL PQL 

BEtJZENE <7 WQiI 1.5 7 5 
TOLUENE c7 Wm 1.5 7 5 
1,25 IBROMO~EPE ~7 Wm I .5 7 5 
nWYLBUlQENE e7 Wm 3 5 7 5 
NAPHTHALENE <7 L@Q 1 5  7 5 
m E  <7 "Q'M 15 7 5 
TOTAL XYLENES e7 Wm 1.5 7 5 
MBRoAM3FLUOROMETHANE 72 % 1.5 

1,2DW:HLOROFTHANE-D4 79 % 1.5 
TOLUENE438 $FA 'IC 1.5 
P~ROMOFLUOROBENZENE M6 % 1.5 



Teba Tech NUS 
14M OwlparkDr. 
mile 102 

T W .  FL 32308 

ProJ. D: CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

24SLB116102 SL 811 EV99 8m99 81271% JSS 5030 JSS 

srrpre Method 
Canpound Rcru* UnCLs DF WC P(;IL 

BENZENE 
TOLUENE 
1,2-DIBROMOETHANE 
EMYLBENZENE 
NAPHTHALENE 
r n E  
TOTAL XYLENES 
DIBRCMOFLWROMETHANE 

Page 1 d 1 

0000041 



KATAHOIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Client: PAUL CALUGAN 
Tetra Tcch NUS 
I401 Ovcn Park Dr. 
Sute 102 
Tallahassee, FL 32308 

Pwj. ID: CNC CHARLESTON 

Lab Numbw 

sw: 
Report M e :  

W No. : 
Ptqfxt :  

% Solids: 

Metho& 
Date Analyzed: 

Wm683-t 0 

WP3683 
fn3lQ9 

N79124W2tM 
CTO 

66 

EPA Bn0 
QflW 

I SvnpkDuaipfioR M e  SampledIMe Rec'd Date Extorlo W d B y  EdMcthod Analyst 

24SL8110102 SL 811 8RwW 8R3m LAP SW3550 KRT 

Ssnpk Method 

-WOUnd R M  UnYs DF Pa. PQL 

N A P M L E N E  e m  w'kl 1.5 500 330 
2 4 m N A P H T H A t E N E  Wkl 1.5 500 330 
ACEMPHMYLENE e l 0  Wm 15 SCJc] 330 

ACENAPHTHENE WQl 1.5 5M 330 
FLUORENE 450 Wwl t .5 SMI 3?a 
PHENANTHRENE W'W 1.5 5W J30 

ANTHRACENE 400 ~~ 1.5 5W 3.30 

FLUORANTHENE d m  WiNl 1.5 5cXl 330 

PYRENE 4Sw Ww 1 5 500 330 
BENZOfAlANTHRACENE 600 ugR(g 1.5 500 330 
CHRYSENE -Em "S'wl 1.5 500 330 
aENZO[B]FLUORANTHENE 4 0 0  us'%- 1.5 Sab 330 
BENZo[K]FLUORANTHENE 400  ugA(g 1.5 500 330 
BENZO[A]PYRENE 400 Wf% 1.5 500 330 

INRENO[1,2,Z,bW~ENE UP% 1.5 500 330 

O I B E ~ . ~ N W R A C E N E  -em W&l 1.5 SO0 330 
8ENZO[G,H,I]PERMENE em ldm 1 .S 500 330 
NITROBENZENE-CIS 42 % 1 5  
2-FLUOROBIPHEW 60 % I ,5 
TERPHENYLdl4 76 % 1.5 



INORGANIC ANALYSIS DATA SHEET 

Client Field ID: 24SLB110102 

Mitris: SOIL SDG Name: WP3683 

Percent Solids: 66.5 l a b  Sample ID: WP3683-010 

Concentrrrtioa UniQ (ug/L or m%Kg dry wdgbt): mgNg 

CAS No. 

7429-90-5 

7440-36-0 
7440-38-2 
7w3!?-3  
7440-4 1-7 
744043-9 
7440-70-2 

7440-47-3 

7440484 
7440-50-8 

74394% 
7439-92- 1 
7439-954 
7439-%-5 
7439-974 
,urn4 
7440-09-7 
7782-49-2 

7440-22-4 
7440-23-5 

7440-28-0 
744062-2 

744- 

Analyte 

AL- 
ANTIMONY 
ARSEMC 
BARIUM 
B13RYLLRIM 
CADMIUM 
CAtCfllM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSNM 

SELENlWM 
SILVER 
SODIUM 
THALLIUM 
VANADrn 
ZINC 



cxsmr: EAaLczmzGm 
--m 
MOl Ornen RUk Dr., Suite 102 
-, FL 32308 

--- - 

* (practical Qlrantitathn M] hbratary liarits and nay mt reflect m l e -  
m i c  repcPtFng limits. ~rmrple-specrific limits m indicated by z33SUlt6 -t9d w i t h  I < *  valms. 

(1) Smple -m cxl 08/24/99 by JF 

W/-jc (dwl 
m24TSsa i C C : ~ ~ E 6 I X  

i 'Elsa-m 
i lw!.'=lmAZA7 

661 DR. 



Tdn  Tbch NUS 
140t Oven Park Dr. 
Suite lo2 

TaHahasEee, FL 32308 

Roj. W: CNC CHARLESTON 

KATAHOIN ANALYTICAL SERVICES 
REPORT OF A N W C A L  RESULTS 

LabNunkr: 
sDG: 
Rapwtaatc: 
Fo NO. : 
Roieet: 
% SOMk 

Mathod: 
Data Myrcd: 

Smplc- M&ix Srnpkda;lLc RK'dt)r(e mw -By EXLMethad &myst 

VBL- SL ama9 DJP 5030 RIP 

Snpk wmd 
Carpound msut VnYr DF PQL run 

BENtENE 4 ww 1 .o 5 5 
TOLUENE d rgA(g 1 .O 5 5 
1 2-DIBROMOmtANE -5 Mw 1 .O 5 5 
E m n B E M E N €  4 WQ 1.0 5 5 
NAPHTHALENE 53 Wm 1 .O 5 5 
MTBE d Wm 1 .O 5 5 
TOTAL XYENES 4 @% 1.0 5 5 
DiBROMOFLUOROMETHANE la4 % 1 .O 



C f i :  PAUL CAUGAN 
Tetra Tech NUS 
1401 Ov#l Park Dr. 
Su& 102 
T-, FL 32308 

Pmj. ID: CNC CWRLESTON 

KATAH DiN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Nunber. 
SM;: 
Report Date 
PONO.: 

w 
% solids: 

VBwm 
WP3883 
8/p199 

m12-Pgg264 

CTO #68 

100 

BENZENE 
TOLUEPIE 
1,Z-DIBROMOETHANE 
EMYLBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
1.241CHLOROETHANE-04 
TOLUENEds 
P-BROMOFLUOROBENZENE 



Client PAUL CALUOAN 

Tctrs Tech NUS 
l a  OvenparkDr. 

Suite 102 
Tal$hasaee, FL 32308 

R 4  10: CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

SM;: 

Report me:  
PO No. : 
Projed: 

% Solids: 

SBLK$4323QQB 
WP3683 

9mm9 
M912-P99264 
CTO #68 
100 

EPA 8270 
WQJm 

sI3l-c- SL STZJ199 LAP SW3550 KRT 

Sarple Method 

ANTHRACENE 630 W'm 1 .O 330 330 

FLUORANTHENE Ww 1 .O 330 330 
PYRENE bJO Wm 1 .O 330 3M 
BENZqA~NrHRACENE a w% 1.0 330 SM 

CHRYSENE axi ug/Kg 1 .O 330 3x1 



Cknk PAUL CALLlGAN 
Tebe Tsch NUS 
1401 Oven Park Dr. 
Suite lo2 
Tallabs&?. F132368 

Pro$ U3: CNC CHARLESTON 

KATAHDlN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Nunber. 
SMi: 
Report Date: 

PO No. : 

Prolcct: 
Z S d k  

M M  
me Anrlyzed: 

VBl.KlJ27A 
wP2a.B 
8123598 

N7912-PCB264 
CTO #a 
la0 

s w m  
Bmm 

smpk Dcocrfptlon Matrix SampkdDate Roc'dDPte u t o o a e  EXt'dBY ExLMethd Analyst 

VBUCUnA SL WrSS JSS 5030 JSS 

ssrrpk - 
Compwnd uedt lhlts OF mi. WL 

BENZENE -3 Ww 1 .O 5 5 
TOLUENE * W w  1 .O 5 5 
1,24IlBROMOETHANE 4 W'N4 1 .O S 5 
rnneENZENE lrglKe 1 -0 5 5 
NAPHTHALENE 6 Ww 1 .O 5 5 
r n E  4 4% 1 .o 5 5 
TOTAL XYLENES 6 WRY 1 .O S 5 
D I B R O M O F L U O R ~ A N E  104 % 1 .O 
I ,2-01CHLOROETHANE-D4 107 96 1 .O 
TOLUENE-08 93 % 1 .I3 

P-BRWFLUOROBENZENE 89 k 1 .O 



Client: PAUL W I G A N  

Teba Tech NUS 
1401 owl Park Dr. 
Suite 102 
T-, FL 3ZW 

Pmj. ID: CNC CHAR~ESTQN 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF m r n c A L  RESULTS 

SDG: 
Report Datt: 
W No. : 

Ptoiect: 
%soad+: 

Hcthod: 
DateArulyrsd: 

vBU(U28A 

w m  
922499 
rn12-Ps92w 
CTO #68 

100 

Fw3260 
8mm9 

- @ j u m  M SampledOItr Rec'dData EXtDrrr ExfdBy ExtMaChod Analyst 

VBU(UaBA SF 8nslss JSS 51130 JSS - 
canpound Rcadt mk DF: WL PQL 

BENZENE 4 W %  1.0 5 5 
TOLUENE 6 'JEmJ 1 -0 5 5 
12-DIBROMOETHANE <5 "m 1 .O 5 5 
ETHYLBENZENE d W% 3 .O 5 5 
NAPHTHALENE d wm I a 5 5 
MFBE d WQ 1 -0 5 5 
TOTM XYlENES 4 W& 1 -0 5 5 
OlBROMOFLUOROMETHANE 107 % 11) 
1.2-DiCHLOROETHANE-D4 110 % 1 .O 

TOLUENE-M 101 1 1.0 

P-BROMOFLUOROBENZENE 94 % 1.0 



C l k d  P A U L C A W M  
'Tetra Tedl NUS 
1401 oven Park Dr. 
suite 102 
T- FL 32306 

Pr0j.m: CNCCHARLESTON 

KATAHD IN ANALYTICAL SERVICES 
FEPORT OF ANALYnCAL RESULTS 

Lab Nunber: 
s06: 
Reportoate: 
PO No. : 

XSdida: 

sew- 
wa7m 
m a  
m2-P99264 
CTO C68 
100 

EPA 8270 
9/1/99 

S - U Q n  Matrix SunpladDatc Rec'd- Wlkts M B y  Ext.)Ildhod A w y d  

W-R- SL 8125199 DPD EPA35M1 KRT 

Smpk - - REswt units OF PQL PQL 

N A P W N E  a ueR<8 1.0 330 330 
24ETWfWWHTHALENE em Qm 1.0 330 350 
ACENAP W E  e m  w'w 111 3SC) SIO 
ACENAPHTHENE W'% 1 X) 330 330 
f LUOREW 43 lid% 1 .O 3 3  350 
PHE?UWHRENE a ugll(g 1 .O 330 390 
ANTHRACENE 830 W i W  1 .O 330 330 
FLUORANTHENE whl 1 R 330 335 

PYREME ww 1 D 330 530 
BENZo(AvRACENE eaI QW? 1 .O 530 330 

W S E N E  Gal WW I b 330 930 
BENZO@FLtlORANTI-ENE "EP.4 1.0 330 33l 

M W ~ U O R A N T H E N E  -330 W m  1 .O 33[) 330 

B E N t O [ m E N E  wQ 1.0 3m 330 
INDEN0(12,3CO]WRENE W W  1 .O 330 330 
ctrserq~iqwm~~cu~~ 630 WW I .o 330 330 
BEPQO[G,H.~ERYLENE 4 3 3  W m  1 .0 330 330 
NITROBENZENE-DS 76 % 1 .C) 

2-FLUOROBIPHENYL 75 % 1 -0 

lERPHENYl-014 87 % 1.0 



Client: PAULCALLIGAN 
Tetra Teeh NUS 
1401 OIJen Park Dr. 
S* lo2 

Tallahassee, FL 32308 

Pra$ a]: CNC CHARLESTON 

KATAHOIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

sm wpJm3 

Report- ZV;1w 

Wuo.: m12P99264 

Project: CTO U68 
X S o M x  1 W 

Method: SWB260 
oatelhalyzcd: 8'ms9 

BENZENE 
TOLUENE 
1.2-DIBROMOETHANE 
ETHYLBENZENE 
N A P W E N E  
MTBE 
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 
1,2-DK:HLOROETHANE-D4 
TOCUENE-DB 
P-BROMOFLUOROBENZENE 

Page I of 1 



CHAIN of CUSTODY 
PLEASE PRINT IN PEN 

Bill (if ditkrent than above) Address 

I 

Sampler (Print I Sign) 1 CapiesTo: 

SHlPPtNG INFO FED EX 

I 

i 

i 
i 
I I 



Carnry Rad No 5 CHAIN of CUSTODY 

- p t  hV*r 8 state np Code 

order II Proj. Name I Na. Katahdi Quote # 

m(idiflererlthan abave) Address 

. - 
Relinquished By: (Sipnabre) ;:;$@ z;" . na ) Relinquished By: (Signature) Date I Tlnm Recekred By: (Signature) 

- -- 
ehquished By: (Signatwe] Date / Time Recehr;dwgnabre) Relinquished By:(-} .Date I T i  Recejwd By: (Signature) 

-- -- 
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CHAIN of CUSTODY 

fjp - I 
cQ .Phdf+ 

Archase Order # Prol. Name ! No. KaEahdin Quote t 
i 

Adciress BintifdmerantIhanabme) I 

-r (Print I Sign) Copie3 TO: I 



KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

Report Note Note Text - . . . -. . - - - - - . - .- - -- 
-.-A- -- . - - . - -. . . . . . . . - - 

- . - - - - . . - 

# '# flag denoLes surrogate ampound recovery is out of criteria. 

J 'J' flag denotm an estimated velue kss than the Labaaby's Pracb'a( Quatitah Lev&. 

Page 1 of 1 



KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

Report Note Note Text 

T~hdcr(esan&matedvaCle. 'Iheanalytevws~edinfhc~ampkatsconcsntration~rthanthe 
standard caliba#on mge. 

sample mtkm required due to naff)c lrrterfmm, sample vfr;eodty a other r n d h m b d  pmblem; there*, 
standard labaalory Practical Qlrantaalbn Lcvil (PQL) could nd bc act4ewd. 



KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

Report Note Note Text 

Sample d k t h  q u b d  fa gupntltatton of anc or tmre target analytee; then for^, standard Practical 
QuanHtatlanM(PQi.)ddndbe- 

nnnnnns 



RR 3, Box 7230 China R w d  W W w  ME OllW? E L  (207) 6734283 FAX (207) 673-4977 - 

ENGINEERING, INC. Sx Uberty Dnve Bangor. ME 04401 E L  0 0 7 )  8486714 FAX (207) W-2403 
Gray Phra P 0 BOX 378, G W  ME W 9  E L  QOT) 657-2- FAX (7337) 457-2840 

91 W e r  St.  P 0 Box 223. Caribou. ME 04736 TEL (207) 496151 1 FAX (207) dPb-1501 

LAB REPORT 33 LonQnderry R d  , #6 LondondefV, NH 03053 EL (a) 437- FAX (W) 437-9655 

September 15,1999 
99-812 M 

Andrea Colby 
Katahdin Analyticel Services 
P.O. Box 720 - 
Westbrook, Maine 04098 

Reference: Laboratory Testing 

SWC 
Sample No. Material Twe Material Source 

S-I Silly Sand WP-38191 
S-2 Silty Clay WP-3703-24 

Date Date 
Tested 
8 1  3-99 

TEST RESULTS 
Gradation 

The sample was tested in accordance with ASTM G136, "Sieve Analysis of Fine and Coarse 
Aggregates". 

Sieve Size 
112" 
I 14" 

No. 4 
No. 10 
No. 20 
No. 40 
No. 60 
No. 100 
No. 200 

Percent Passing Sieve By Weight 
S-1 - 

1 OD 

Grain -Sue Analvsis 

The samples were tested in accordance with ASTM D-422, 'PartideSize Analysis of Soils". 
After soaking for at least 16 hours, stirring appamtus A (a blender) was used to stir the samples 
for one minute. 

Percent of Material 
Silt Clay, 

Sample Gravel, Sand, 0.074 to smaller Than 
Number 3" to No. 4 No. 4 ta No. 200 0.005 mm 0.005 mm 

S-2 0.0 18.2 55.6 26.2 

Checked By: G- 



S.W.COLE 
ENGINEERING, INC. 

> 

Project Kntahdin Ady(;ca l  Sgpim Location Westbrook, Maine 

swC lob 99812 %No. 2 

Date September 15, 1999 GXL%DA'I'ION C!UWES 



Rev. 0 - Site 24 
11/01/99 

APPENDIX B 

GROUNDWATER LABORATORY ANALYTICAL DATA 



KATAHDIN ANALYTICAL SERVICES 
RWORT OF ANALYTICAL RESULTS 

Client: Fad Calligan 
Teh  Tech NUS 
1401 Oven Park Dr. 
suite 102 
Tallahassee, FL 32308 

Pmj. ID: CNC CtlARtESfON 

Lab Number: 
SM;: 

Repat kc: 
W No. : 
PFojoet: 
% Sdids: 

Mahad: 
Date An.-: 

SrmpkDesaiption MaWc Sampkdkte Rec'dlhte ExLOPQ W d B y  Ext.Ylsthod Analyst 

24GUM1101 AQ 9/8199 QtWW WM3Q KMC 5030 KMC 

Sampk #dhod 

ComPo'Jnd Result MRs OF PQL WL 

BENZENE G @- 1 .O 5 5 
TOLUENE 4 @ 1.0 5 5 
124)lBROMOEMANE -ZI 6 1 .O 5 5 
ETMLBENZEW d uen 1 .o 5 5 
NAP- <5 uen 1 .o 5 5 
MlEE <5 uen 1 .o 5 5 
TOTAL XYLENES 6 W'L 1 .0 5 5 
DIBROMOFWORWETMNE 99 % 1 .O 

I2-DIcHLoRoETbME-D4 93 % 1 .O 

mUENE-Lm 88 X 1.0 
P-BRONlORUOR08ENZENE 89 % 1 .O 



Client: Paul CalCgan 
Tetra Tech NUS 
1401 Oven Park Dr. 
Suite lo2 
Tallahassee. FL 32308 

Proj. ID: CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALTTEAL RESULTS 

lab Number: 

SDG: 
Repoft oae: 
PO No. : 
Project 
X s o l i s :  

Method: 
Date Analyzed: 

WP3850-15 
WI=m 

10M99 
N7912-P99264 
CTO XS8 
NIA 

EPA 8210 
9/16/99 

- - 

240LM0101 AQ 9W9 RWB9 W l W  OPD EPA3510 KRT 

Sample Whod 

Compound Result Un#i DF WL W L  

NAPHTHALENE sf0 ug/L 1 .o lo 10 

CZspat Notes: 

Page 1 of 1 



1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Anatytical Servicei Client Field ID: 24GLM0101 

Mabiz WATER SDG Name: -647 

Perrent SoliL: 0.00 Lab Sample ID: WP3647-001 

Concentmtiw Units (a& or m%Kg dry weight): ugX. 

CASNa Analyte Conecntration C Q M DF 

7429-90-5 AUlMINUM 63.3 B P 1 

7440-36-0 AIVrIMONY 1.81 U f 1 

7440-38-2 ARSENIC 2.07 U P 1 
7440-39-3 BARlZIM 4.1 B P I 

BERYLLIUM 
CAD- 

cAU=IUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
I3AD 

MAGNESIUM 
MANGANESE 
MERCURY 
NIm 
POTASSIUM 
SELENlUM 
SILVW 
SODIUM 
THALLIUM 
VANADIUM 
m c  





CLJEm: Raul mligan 
'Iletra'ndlm 
1401 orRn Park Dr., Suite 102 
Tallahassee, FL 32308 

- 

F t i t r a t e a 8 N  0.063 m g / ~  1.0 0.0!50 353.2 09/10/99 RIJ 
sulfate 61. mg/L 4.0 1.0375.4 09/18/99 rn 

* pep. (pmaioal Quanti- level) mpreearts hbmata ry  mgaxixq limita wd nay not reflect panple- 
m i c  nqmrthg limits. Sanp1e-~pdfic Wta indicated ty results m t e d  w i t h  el v a l w .  

.W ( i , u n ~ ~  R d  Nu 5 llO Wca Roal Na <. Pornmar&. NH OUlOl 
P.O. fl<m 710. U'csrhrwh. hllf 04078 l ~ ~ t 4 ~ : ~ l ~ ~ a . t h ~ i ~ * i . ~ l ~ . ~ ~ ~ * ~ ~  Td: (GO31 431-5771 Fax (64)) 436-3356 
1 . ~ 3 .  ~ 0 7 )  6?4-llM) f i x :  (Zfl7) 7754029 



Client: PauCalhgan 
Tetra Tsoh NUS 
1401 O m  Park Dr. 

Sultt 102 
TalPhassee4 FL 32308 

Pmj. ID: CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYllCAL RESULTS 

Lab Nunber: 
SDG: 
Report Date: 
wm:  
ProJeEt: 
% Solids: 

24TmOZQl AQ 811 W99 Wl7M 8l2lm9 HMP Smo HMP - 
Rcnult Units DF POL PQL 

BENZENE 
TOLUENE 
1,2XHBR06rlOEMAN E 
ETHYLBENZE)IIE 
NAPHTHALENE 
MTBE 

1.2dlCHLOROETHANE-04 
TOLUENE-D8 
PBROMOFLUOROBENZENE 



Client: Paul Calliian 
Tetra Tech NUS 

1401 Oven Park Dr. 
Suite 102 
Tallahassee. FL 32308 

Pm]. lo: CNC CHARCESTON 

KATAHDIN ANALVICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 
SDG: 
Report Date: 
PO No. : 
Project: 
% Solids: 

Method: 
Date Analyxed: 

24GLM0201 AQ 3iw9 99199 WlOlsS KMC 5030 KMC 

sample Method 
Compwnd Rerutt Untki DF PQL PQL 

BENZENE * WYL 1 .O 5 5 
TOLUENE 4 lw 1-0 5 5 

I , z U l B R ~  4 vgn 1.0 5 5 

€rHYLeE- <5 ugR 1.0 5 5 
NAP- <5 ugR 1 .a 5 5 
MTBE <5 U r n  1 ,0 5 5 
TOTAL XYLENES 45 W4'L 1 .O 5 5 
OlSROMOFLUOROM~E 98 % 1.0 

1 . 2 - O l C m L O R ~ E U 4  93 % 1.0 
TOLUME-UEl 88 % 1.0 
PSROMOFLUOROBENZENE 88 % 1.0 

Repart Notes: 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTlCAL RESULTS 

Cliont: PaltlCaUgan 
Tetra Tech NUS 

1401 Oven Park Dr. 
Suite 102 
Tdlahaw.  FL 32308 

Ptoj. m: CNC CHARLESTON 

Lab Numbec 
SDG: 
Report W e :  
PO No. : 
ProJeCt 

% !solids: 

Method: 
Date Analyzed: 

W3850-16 
WP3850 
1 w m  
N7912-P99264 
CTO #68 
NIA 

EPA 8270 
911 6199 

- -. - -- - 

AQ 9/glgg ml99 911W DPO EPA3510 KRT 

Sampk M o d  

Canpound Resuit Units DF PQL WL 

N A P W E N E  -=ID LQ/L 1.0 10 10 

Z-WTMYLNAPHTHALENE 4 0  lrgR 1.0 10 10 

ACENAPHTHYLENE el0 Llgll 1.0 10 $0 
ACENAPMHENE 4 0  ug/L 1 .o 10 10 

FLUOREtiE el0 ugll 1.0 10 10 

PHENAKMRENE 410 ugR 1.0 10 10 

<so ugh 1 .o 10 10 

Z E N E  4 0  t@l 1 .O 10 10 
(10 ugn 1.0 10 10 

BENZo[A)AM-HRACENE c10 "gk 10 10 10 

CHRYSENE <lo ugR 1.0 10 30 
ENZQBIFLUORWWIEN 4 0  "gk 1 .O 10 10 

BENZWLUORANFHENE 4 0  Usn. 1.0 10 10 

BENZqQPYRENE 4 0  ugk 1 .O 10 10 

INDENO[I 2.3-CDIPYRENE 4 0  @I. 1.0 10 10 
D l a E ~ A . M R M = E N E  4 0  u& 1.0 10 10 
8ENZqG.H.pERYLENE 4 0  uglL 1 .o 10 10 

NtTROBENZENE-DS . 52 % 1 .O 

2-FLUOROBIPHENYL 52 % 1.0 
ERPHEWL-014 42 % 1 .O 



1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: KPtPhdin Analytical Services Client Field iD. 24GLMO20 1 

Mntrix: WATER SDG Name: WP3647 

Pemnt Solids: 0.00 LPL Sample ID: WP3647-002 

Concentration Units (uglL or mgKg dry weight): ug'L 

A n a m  

A L W  
ANTMOW 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
lRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
s- 
SILVER 
SODNM 
THALLIUM 
VANADIUM 
ZINC 

Concentration C Q M DF 



sampkD :24QM0201 
MID :990BJOf-02 
Mamx : W B  
Dstcizdktcu :mm 
Date Kseived : OBnlV99 
Ri* : R m l k  
conta* :matt 



CLETW: Paul Calligan 
'Rma' IWlElaS 
1401 Olren Park Dr., Suite 102 
Tdllabassee, FL 32308 

Lab : WP-3850-16 
Date: 10/06/99 

e0 M. : N7912--264 
Prq j ec t  : m#6a 

- 

PARmmm -umrs rn 'FQbBmXm llwmzmlBY mms 

Nitrate as I O.OS8 n y / ~  1.0 0.050 353.2 09/10/99 KH 
sulfate 80 - ng/L 4.0 1.0 375.4 09/18/99 VN 

qpl [hactid wtat icn  -1) rep- labxatory nporthq limits and m;ry mt reflect s;mpl@- 
specific limite. Sanple-qecific Uts are indicated by results m t e d  odth ' values. 

a 

ll.(l. Ha*r 3 3 .  'X'cs~hrouL. hfE UqU9Y 
1r1: (207) 874-2400 h r r  (207) 775-402'1 

? 1 0 k  h d  Na 5. hmmacb. NH 03801 
Td: (603) 43,-5777 h: (6D31 436-3356 • 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Client: Paul Calbgan 

Tetra Tech NUS 
1401 Oven Park Dr. 
Si te  I02 
Tdlahassee. FL 32308 

w. ID: CNC CHARLESTON 

lab ElWnbbc 
SDG: 
Report DaQ: 
PO No. : 
Projew 
X Sofia: 

Method: 
m e  AnaIy2.d: 

W P ~ 1 1  
WP38SO 

1m199 
N7912P99264 
CTO #68 
NIA 

sWB260 
6110199 

Sunpk l-uwon Matrix SampledDats Rec'd Dode Ext. Date W d  By €xt  Method Analyst 

24Gu03Ol AQ 918199 MY99 g/l(Ygg KMC 5030 KMC 

sample Method 

mpwnd m u t t  Units DF Wt PQL 

BENZENE 
TOLUENE 
12DIBROMOETHANE 
€rHnBE- 
NAPMHAlENE 
rn Ea!2E&T 
TOLUEME-IW 
P-BROMOFL-NE 



Client: Paui Caiiigan 
T e h  Tech NUS 
1401 Oven Park Dr. 

Suite 102 
Tallahassee. FL 32308 

Roj. ID: CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF kNALnlCAL RESULTS 

lab Number: 
sm: 
Repoct Date: 

PO No. : 
Project: 
% Solids: 

Method: 
Date Analyzed: 

WP3850-11 
w3850 
1015/BB 
N7912-P99264 
CTO #68 
NIA 

EPA 8270 
9/18/99 

Sample KJeseription Matrix Sampled[kto W d D a t e  ExLClate W d B y  E x L M o d  Analyst 
- - - - - - - - -- - -- "- - - - - 

24GLM0301 AQ 918/99 99&9 911 0199 DPD EPA3510 KRT 
- - -- -- 

sample Method 

hpourd  R 4 W R  Units DF WL WL 

NAPl-fmmm€ 1 0  ugll 1 .o 10 10 
2-METHYLNAPHTWLENE 4 0  ugll 1 .O 10 10 
ACENAPHMYLENE 4 0  lgk 1.0 10 10 
AtmWWTHENE el0 rgll 1 .O 10 10 
FLVOREFR el0 Uan 1 .o 10 10 
PHEWNIJ-RENE 4 0  ugk 1 .0 10 10 
AMHRACENE a UQ~L 1 .o 10 10 
FUH3RAMHENE c10 "@ t 0 10 10 
WREN€ 4 0  lrgll 1 .O 10 10 

E N Z q A m R A C E N E  ugR 1 0  10 10 
CHRYSENE (10 ugk 1 .O 10 10 
ENZOIBJFLUORANTHENE c10 llgn. 1 .O 10 10 

BENZO[I<IFLlJO&WHENE 4 0  ugll 1 .O 10 10 
BENZq4PYRENE 4 0  ugll 1 .O 10 10 

LNDENO(13.3CDI-E 40 udl l o  10 10 
MBENqA.-CENE <lo L@L 1 0  10 10 
BENt~GH.~RYLENE -40 @L l o  10 10 
MfROBUYtENE-05 50 % 1 Q 
2-FLUOROBiPHENYL 52 % 1 .O 

ERPHENYL-Dl4 46 36 1 .O 

Report Hdea: 



TNORGANIC ANALYSIS DATA SHEET 

Lab Name: Katabdia Analytical Services Client Field ID: 24GLM0301 

Matrix: WATER 

Pereent Solids: 0.00 

SDC; Name: 'WP3647 

Lab Sample ID: WP3647-003 

Conce~ttntioa Units (ug/L or mgMg dry might): u@ 

CASNo. Analyte Conccntmtiom C Q M DF 

7429-90-5 AL- 56.0 B P 1 
7440-36-0 AlwIMONY 3.0 B P f 
7440-38-2 ARSENIC 2.07 U P 1 

7440-39-3 BARIUM 17.8 P 1 

744041-7 BERYLLIUM 0.33 U P 1 
7-3-9 CADMIUM 1.94 U P 1 

7440-70-2 CALCRJM 32000 P 1 

7440-47-3 CHROMIUM 4.31 U P f 
7440-484 COBALT 4.45 U P 1 

7440-50-8 COPPER 26 B P 1 
7439-89-6 RON 2l40 P 
7439-92-3 LEAD 1.6 B P 
7439-954 MAGNESlUM 14200 P 
7439-96-5 MANGANESE 613 P 
7439-974 -my 0.02 B CV 
7440-02-0 NICKEL 3 U P 
7440-09-7 POTASSIUM 9930 P 
778249-2 SELENIUM 2.57 U P 
7440-22-4 SILVER 
7440-23-5 SODIUM 
7440-28-0 THALLIUM 
744042-2 VANADIUM 

744046-6 m c  

Comments: 

FORMI-IN 



- 

climt: K m M i n e  
mCoanty- 
W ~ M s b r e W 0 9 2  - Mr.-cdby ~~~ FormaNsvrlCompkx 

ax KATA00199 RqmtDrtc: scaaaba01.1999 PPge 1of1 

srnplem : 2A5MU301 
Ma, : m u 7 4 3  
k t d x  : w e  
IWsCollactsd : W W  
Dm Rsocivtd :WW 
w := 
chuumr : a c a  

Putmcar Qrulfacr l k d t  DL RL I M t s  D F ~ D . t t T I m c ~ M  -- 
TotrlRacPchu B- J 296 1.22 5.00 m#i 1.0 AAT OSnYP9 lm0 157243 I 

M-Mcchod M - w t i m  

M1 SW8469070 

Nols 
~ ~ b p t h i O K € p o c t t r t ~ r r f d l o w r r  
ND-(brr*dpvaradEteQdrra-gcrtatbanfhs-wlinrit 
I ~ & ~ o f ~ a t a ~ h t W t t w ~ W ( L I L ) t r d ~ W r b c M w L i m i t ~ >  
U L l d i ~ t b a t t h e r m a l y t e w a s m t d e t & d r t r ~ p # r b t h e d e a a e t i a n l i m i t  
* i u & & a ~ . ~ ~ ~ I c r n w y i a a d d e d r p c c i 6 e d ~ ~  

'Zhis~reparbasbeenplrplrcdandmiemd 
hr-wiib--- 
-opaPringprocodmef-- 
rtlypcSli~toyourRpjCCtMmpgr,V~Davit*W3)76P-711. 

k v b w d  By 

I~III~IIII~III~III . 
17 

L 



Iab ; WP-3850-11 
Eaeprat Date: 10/06/99 
PO No. I N7912-P99264 
meet : CDJ #68 

* gpl (Pmd5ca.I WmtitatLca level)  rqneaenta mtcq repeating limits and may not reflect sanple- 
specific limita. e e - m c  limits are indicated by results amwtatd with I < '  values. 

- 

W O m j c  (dw) /anan 
m i m  
m: m. IEB IEQC 

~ l E a i r S O S  
E a m Z R - 7  

661 DR. 

QO<+kc"LlN, 5 IIO% I L d  No. 5. bmmd.  NH03801 
I'.O R c ~ x  ?lo. W'csrhro.>k. ME 0409s ~ I ~ I ~ ~ : ~ ~ ~ A ~ J I I ~ ~ I I I I J ~ . ~ ~ I I ~ ~  TCI: (603) 431-5777 FU: ( ~ 3 1  43633% 
Td: (207) 874-2400 Far. (2071 75-40:9 



Client: Paul Calligan 
T e e  Tach NUS 
1401 oven P;uk Dr. 
Suite 102 
TaUahassee. FL 32308 

Roj. 10: mCcliARLEsToN 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Nunber. 
SDG: 
Report-: 
PO No. : 
Pmjed: 
% Solldr 

24GlM03MD AQ mi99 WWW 9/9/99 KMC 5030 KMC 

-pla - 
-pound Resutt Units DF P a  PQL 

BENZENE G WfL 1.0 5 5 
TOWBE 4 @ 1.0 5 5 
l.&mFtOM-E 6 Uon 1 .0 5 5 
l 3 H Y m E m  4 ogR 1 .o 5 5 
NAPHMALWE c5 Ugn 1 0  5 5 

MlBE 4 U f l  1.0 5 5 
TOTAL XYLENES B u@ 1 .O 5 5 

D l B ~ U O R O M E T H A N E  89 % 1-0 
1,2-DICHLOROEWWE-D4 92 % 1.0 
TWENEDs 88 % 1-0 
PBROMOnUOROBENZENE 86 % 1.0 

- -- .- -- 



Client: Paul Caligan 
T etm Tech NUS 
1401 Oven Padt Dr. 
Suite 102 
TdMassee FL 32308 

W. ID: CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

L a b N u m k  WP3850-6 
SDG: WP3850 
RepatDate: 1015199 
POW.: Nf 912-P99264 
Project CTO #68 
X Solids: NIA 

Method: EVA 8270 

slmpkbabtlan MIX SarnpkdDate Rec'dDab E r t b  W d 8 y  Ext.Mdh0d 
-- -4 -- 

24GlM0301D AQ aW99 9lW9 Q/lW DPD €PA3510 KRT 
-- -- - -- - --- 

h m p k  Method 

-w Rasult UnL DF WL PQL 

NAPHTHALENE c10 t @ l  1.0 10 10 
2.MmHYLNAPHTHALENE c10 "@l 1 0  10 10 
Ac€NAPHTHVLENE 4 0  ugn 1 0  10 10 
A C E W E N E  4 0  uglL 1 .O 10 10 
FLUORWE el0 ugk 1 .a 10 10 - <lo ugA 1 .o 10 10 
AEmtRAClEm 4 0  @I. 1 .o 10 10 

Page 1 of 1 

0000009 



C I i i :  Paul Wigan 
Teh  Tech NUS 

1401 oven Park Dr. 
Suite 102 
Talkahassee, FL 32308 

Praj. ID: CNC CHARLESTON 

KATAHDtN ANALYTICAL SERVICES 
REPORT OF ANAtmcAL RESULTS 

Lab Number: 
sffi: 
Report Date: 
PO No. : 
Projsct: 
96 Sdids: 

Method: 
Lme Andyzal: 

WP36474 
W P3647 
SR3149 
N7912P9926q 
CTO 088 

NIA 

SW82B(1 

m1m 

Matrix SPmpledMe Rtc'dade ExtIlste WdBY mysthod -st 

240UM)401 AQ d113B9 tV17199 8121- W 50;30 I M P  - 
Carpound Rault Units DF P a -  PQL 
- --- 

BENZENE 
TOLUENE 
I ,2-DtBROMOETHANE 
€lHYl.BENtEFlE 
NAPHTHALENE 
r n E  
TOTAL M E S  
MBROMOFLUOROMFMANE 
1 ,Z-D1CHLOROETMANE-D4 
TOLUENE-DB 
P-BROMOFLUOROfl ENZENE 

Report Natsr: 



Client PwlCalblgan 
Tetra Tech NUS 
lm Oven Pam Dr. 
Slite 102 
T-. FL 32308 

Proj. ID: CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYllCAL RESULTS 

Lab Numbec 
SDG: 

Rcport Date: 
PO No. : - 
% Sdlds: 

Method: 

Date Anrlyzcd: 

iw3€47-4 
WP3647 
9123/99 
N7912+99264 
CTO S 0  

NIA 

EPA B270 

912199 

2 4 G W  AQ Br13199 em99 8120199 DS SW3S10 KRT 

Sarpk  Method 

NAPHTHALENE 4 0  Ugn_ 1 .O 10 10 
24ETHYLNAPKiWIlENE 4 0  ugR 1 .O 30 I D  
ACENAPHTWLENE -=I0 a 1 .O 10 10 

ACENAPWHENE 4 0  ugR 1 .O 10 10 

FLUORENE 
PHENAMHRENE egiz:. 
EEFQo[AjANTHRACENE 
CHRYSENE 
BENZO(B]RUORANTHENE 
BENtoDQFLUORAKTHENE 

-=lo w 
4 0  m" 
4 0  w 
4 0  a 
cia Uen 
4 0  w 
<lo usn 
a1 0 w- 
<I 0 w 

Report lilotcs: 



1 
INORGANIC ANALYSIS DATA SWBET 

Lab Name: Katahdin AnrIytkal S e m m  Client Field ID: 24GLM040 1 

Matrix: WATER SDG Name: WP3647 

Percent Solids: 0.00 Lab SPmpk ID: WP3647-004 

Coscentratioo UnlQ ( n g L  or m%Kg dry weight): ugL 

CMNa llnrrlyte Concentration C Q M DF 

7429-90-5 ALUMNIM 74.8 B P 1 

7440-36-0 ANTIMONY 1.81 U P 1 
7440-38-2 ARSENIC 2.07 U P 1 

7440-39-3 BARIUM 9.8 P 1 

744041-7 BERYLLIUM 033 U P L 
7440-43-9 CAD- 1.94 U P 1 

7440-70-2 CALQUM 6330 P 1 

7440.47-3 C H R O ~  431 U P 1 

7440484 COBALT 
7440-50-8 COPPER 

IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTAsSrn 
s- 
SILVER 
SODIUM 
THAUIUM 

744062-2 VANADIUM 
74404564 ZINC 

Comments: 





Client: Paul Calligan 
Teka Tech NUS 
1401 Oven Part Dr. 
Sub 102 
Tailahassee, FL 32308 

Pmj. D: CNC CHARIJESTQN 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number 
SDG: 
Report Date: 
W N a :  
Reject: 
K Solids: 

WP38!N-7 
WF'Ja50 
1 w1/99 
N7912- 
CTO 
NIA 

Swm60 
ma49 

sample M p b l b i l  Matrix SunplsdDa Rec'd Date Ext Date W d % y  ExLYethod Anrlyrt 

Sample MaChod 
Resrlt Units OF PQL PQL 

BEWEHE 
TOLUENE 
1.2-DIBR- 
ETHnaENLPlE 
NAWTHAENE 
MTBE 
TOTAL X(LWES 
DIBROMORCIOROMWE 
1 , 2 ~ 0 R ~ 0 4  
TOLLlENEDB 
PBROMOFLUOROBENLENE 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Client: Paul Caligan 

Tsch NUS 
1401 Oren Park Dr. 
Suite 102 

Telahassee. FL 32308 

hoj. l): CNC CHARLESTON 

Lab Number 
SDG: 
Report Date: 
PO No, : 
Project: 
% Solids: 

Method: 
Date Analynd: 

WP3B50-7 
WP3850 
10K199 . 

N1912439264 

mo 
NIA 

EPA 8270 
9124199 

SPnrpla Method 

Compwnd Result Unlk OF PQL W L  

NAPI-ITMENE <I0 uglL 1 D 10 10 
2-METHYLNAPHTHALENE 4 0  ugn 1 .0 10 to 
A c E r n Y E N E  <to lrqll 1 .o 10 10 

ACENWHTHENE 4 0  ugn 1 .O 10 I 0  
FLUORENE =I0 u& 1.0 10 f 0 
PHENNKWENE 4 0  I#@ 1 -0 10 10 

el0 uglL 1 .o 10 10 

<lo ugR. 1 .a 10 10 
4 0  qdl  1.0 10 10 

BEEQqAJ4NlliRACENE <I0 ug/L 1.0 10 10 
CIRYSEM: 410 ugll 1 .O 10 10 
BENZ~JFLUORAMHENE -=I0 ugR 1 -0 10 10 
BENZ~LUORANMENE 4 0  ugn 1.0 10 10 
BENZOWWRENE 410 ug$ 1 .O 10 $0 
lNoE~12.5CD]PmENE 4 0  @I. 1.0 10 10 
osE-ENE <lo ugR 1 .o 10 10 
BENZO[G.ll.IJPERYLENE 4 0  lrgn 1.0 10 10 
NITR08ENZEIJE05 58 % 1 .O 
2-FLW3RO6IPHENYL 61 % 1 0  

TERPHENYL-Dl4 36 X 1 -0 

Page 1 of 1 

-. 



1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katrbdi Analytical Senice, Client F i ld  ID: 24GtM0501 

Matrir: WATER SDG Name: WP38H) 

Percent Solids: 0.00 h b  Sampk ID: WP3850-W 

Concentration Units (I@, or mglKg dry weight): ugfL 

CASNo. Analytc Coacenb.th C Q M DF 

7429-90-5 ALUMINUM 58.5 B P 1 

7440-364 ANTIMONY 1.81 U P 1 

7440-38-2 ARSENIC 7.1 B P 1 

7440-39-3 BAIUUM 71.8 P 1 
7 4 W 1 - 7  BERYLd.NM 011 U P 1 
7 W 3 - 9  CADMIUM 026 U P 1 
7440-702 CALCIUM 224000 P I 

7440-47-3 CHROhUUM 1.6 B P 1 

COBALT 
COPPER 

IRON 
LEAD 
MAGNESlllJM 
MANGANESE 
MERCURY 
NlCKEL 
POTASSIUM 

778249-2 SI3LENli-M 2.57 U P I 

7440-22-4 SILVER 2.5 B P 1 

7440-23-5 SODIUM 627000 P 5 

7610-280 THALLIUM 4.49 U P 1 

744062-2 VANADIUM 2.3 B P 1 

7440-66-6 ZINC 11.4 B P 1 

Comments: 

FORM I - JN 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALt71CAL RESULTS 

Client: Pad Calligan 
Tetra Tech NUS 
1401 Oven Park Dr. 
Sdte 1M 
fdlahassee. FL 32308 

Pro]. ID: CNC CHMLESTON 

Lab Nmnbec 

Sffi:  
Report D&: 
PO No. : 

PfoJect: 
X solids: 

Method: 
Ikte Anslpsd: 

WP3850-8 
WP3850 
1011199 
N7sl24%9264 
CTO #68 
NIA 

SW8260 
9110199 





m w  I r n  
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KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

Reaort Note Note Text 
- -  - -- -- - - - . - -- 

'S k g  ckm& an &mated MU less than the Labaratory's Practicd QuanCtabian Level. 

Page 1 of 1 



KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

Report Note Note Text 

DL 'DL' flag denotes h b i  to &Me sumgate nwvery duc to mmpk etikrtion. 

'Efhgindicatesanestimatedvaluc. T h e m a t y t e w a s d e t e d e d R ( h e s m p l e a t a ~ g t w t e r ~ t h e  
standad calikaliocl range. 

'J' flag M e s  an estimated d u e  less than the hlmatws Pred6cal9rantitahan M. 

Sample dilutkn required duo lo matrk Merference, sample vbws&y cr OIhertmbkdatedpmbtem; Rerefore, 
~ ~ R e c t r c a l Q w a ~ L d p Q L ) o O u W n a t b e ~  

Sample dirrbion required for qmtR&m dam m more $rget anafytes; M o r e ,  standard IBoratary Practical 
Quantitabion Lewd (PQL) COW! nd be achieved. 



KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

Report Note Note Text 

. Lrtemal standard a-s) are ou( of cd&a Reanalys)s camrmedmatrbc hMefeme. 

s a m p l e ~ R p u i r e d f o r ~ d o n e w m o r e t a r g a t s n a l y l e s ; ~ , - W a a t w y P r a d k a l  
QuantitaHon LNel (PQL) eatd not be achieved. 
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APPENDIX C 

TOPOGRAPHIC MAP WITH SITE LOCATION 

CTO 0097 
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APPENDIX D 

SITE BASE MAP 
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APPENDIX A 

GEOLOGIC BORING LOGS 
FIELD SAMPLING DATA SHEETS 



BORING LOG Page _1_ of 

- h d u d s m o n i t a ~ i n ~ m ~ ~ b o r s h o * .  ~ n c n u c n o d n ~ ~ a ~ ~ r s d  Drilling Area 
Remarks: Background (ppm): (1 
Converted to Well: Yes No Well I.D. 



BORING LOG Page - of - 

PROJECT NAME: <~h a C  BORING NUMBER cm a CB@Q PRAW-: DATE: - - 
DRILUNG COMPANY: GEOLOGIST: - 
DRILLING RIG: DRILLER: 

* MATERIAL DESCRIPTION -#rdkg~ppnrl 

S a # m D g l l - 1 - -  
Man, c*llrowlr- .s 
n d r R P 6  I m D . r r l * l  

lrrrh PI1 ) - 
Ran Ilr Ugh a r cob YrPrkl- . 

" ~ m D m t o r ~ d m 9 n 6 l o o t ~ @ ~ .  h c n a r c m w ~ m - r u d .  Orilling Area 
Remarks: Background (pprn): 1-i 
Converted to Well: Yes No Well I.D. #: 



BORING LOG Page - of - 

.. - -  -. 
lndudamollilDlm&mgkIIlootinbsrwrts@baehok. I-reqhcqwneyif-rapg~~rrad Drilling Area 

'- Remarks: Background (ppm): (1 
Converted to Well: Yes A No Well I.D. i% 



1 BORING LOG 
Page - of - 

- k r c l u d e ~ t ~ ~ ~ l w l c r d n g m s ~ ~ ~ b ~ ~ h ~ ( t .  ~ ~ m q ~ r n y ~ ~ ~ p o c u s ~ ~  Drilling Area 
Remarks: Background (ppm): 1-1 
Converted to Well: Yes No - Well I.D. #: 



BORrNG LOG Page - of - 

~ndudemonitocnorftnqin6WinRmls@bonhols. l n c r r a ~ ~ ~ t n q w n c y n ~ n p o n v ~ .  Drilling Area 
-- Remarks: Background ( p p r n ) : l l  

Converted to Well: Yes No Well 1.0. R 



BORING LOG Page - of - 
PROJECT W E :  

Drilling Area 
Backgmund (pPm): 1-1 

Converted to Wen: Yes - No Well l D. #: 



BORING LOG Page - of - 

Drilling Area " lndudemoni lu rRsd i rgb6 Iw(~@baehdc  hara*Mding*H-W~pansrcod 

-- Remarks: Background (ppn-11: l 1  
Converted to Well: , Yes - No Well 1.D. #: 



B9RiN.G LOG Page - of - 
PROJECT NAME: 

DRILLING COMPANY: 

-- 

Dniing Area 
Background (ppm): 1-1 

Converted to Well: Yes - No Well I.D. #: 



BORING LOG Page - of - 

L ~ m o ~ m ~ i n 6 1 0 d n t a r v a h O ~ .  h a e m e r N d n g b q u u q ~ J . # ( d ~ r a d .  Drilling Area 
Remark: Background @pm):[-1 

Converted to Well: Yes No Well I.D. At: 



BORING LOG Page - of - 

~ M u d . m a d o r r e a d i n g i n 6 f d i n t s r # b ~ ~  I n c r m a r d n g f n q u y Y M d n p o n u r u d .  Drllllng Area 
Remarks: Background @pm): (-1 

No Well J.D. dC: 



~ h r d u d . m o n i l o r r s P d t n g i n d f m t ~ @ ~ .  ~ m d m g h a q u r m c y i f ~ t s l ~ p o n a r d .  Drilling Area 
Remarks: Backgmund @pm):I-i 
Converted to Well: Yes No We11 1.0. k 



~Mud.monibrn;rdingh6Ipolinhmk@bordds. h . u m a d ~ f r . g u e n q Y . k v a l d m p a c w t a b .  Drilling Area 

Remadcs: 
BackgGnd @pm): l d  

Converted to Well: Yes - No Well I.D. R 



BORING LOG P a g e  of - 

'Whnmdtooling..nlrmkbmlunrrs. 
- h c ~ s ~ m a d 1 n g i n 6 ~ ~ ~ b a . h d . .  -mmdhgInpwnr*i&mhdnponvd. Drfiling Area 
Remarks: Background (ppm): b_J 

- Converted to Well: Yes No Well I.D. * 



BORING LOG Page - af - 

-hukrdemonilocrardingm6tmtvll.nnls@bahb.. ~ r r n d ~ ~ I ~ w ~ m d  Dn'Hing Area 
Remarks: Background ( p p r n ) : l I  

Converted to Wel: Yes - No Well I.D. f i  



BORING LUG Page - of - 

n t n d u d . m c n i b r m c h g ~ 6 k o l n l a n t r ~ b o n h d . ~ ~ g ~ ~ ~ n p a r v ~  Drilling Area 
Remarks: Background ( p p m ) : r l  

Converted to Well: Yes No Welt 1.0. R 
7 



BORING LOG 

n M u d . ~ r d i i n 6 ~ i P . m h ~ b a r . h o l c .  hfnusr.Pdbrgh.quryY.I.nl.dmpousend. Ddlling Area 
Remarks: bbpmund @ p m ) : l j  

- No Well I.D. X: 



L ~ ~ m d n p i n ) l o o ( i n t - d s ~ ~ .  k m ~ ~ ~ f n p ~ u ~ ~ ~ . d .  Drilling Area 
Remarks: Background @pm): 1 1  
Converted to Well: Yes - No Well 1.0. #. 



BORING LOG Page of A 

- ~ ~ ~ ~ t d e m o n i l o c m d v r g i n e l o ~ ~ s @ b a c h ~  ~ w ~ ~ a = . e r - ~ f r ~ ~ e k v ~ ~ p o n u n ~  Drilling Area 
Remarks. Background (ppm): 

Converted to Well. 
Yes = No - Well I.D. #: 



BORING LOG Page I of 7 

'Wh*l~oalrrg,.nclrallbmlonrr. 
nlmludsmmYaR.dlagL6bdInlmlc~bmhdr. h a a u ~ ~ ~ . k w # r q m - m s d .  Drilhg Area 
Reniarirs: Backgtbund (ppm):l-l 

Converted to WeU: Yes 7~ No Well 1.D. R 
I 



BORING LOG Page 1_ of 

Converted to Well: Yes No Well I.D. 



BORING LOG rage or - 
PROJECT W E :  
PROjECT NUMBER 
DRUING COMPANY: 

I I f I 1 1  I I 
* w h m n a ~ u r ~ b m b m L  
~ h d u b l m n Y o r ~ h 6 b d ~ ~ b d t d ~  hcraumt.guncyIJm(dnponrrrrd. Mlkrgma 
Remarks: Badtgmund @pn):[ A) J 

I 
Converted to Well: Yes 7- No We1 4.D. ir: 

1 



BORING LOG Page I of _c_ 

----whr-HmkQu. l m . - ~ f . p u q l . * n * d - n d  
Remark brimng Area 

Convaltedto We: Yes 1- No - Well I.D. * 



- - " ' d ' - - ~ h 6 ~ - 0 b m h d . . ~ ~ ~ . p u n q ~ ~ ~ n d  Drilling Area 
Remarks: 

1 
Convertd to Well: Yes '-JM No Well I.D. R 

I ! 
I 



rage 1 01 1 

- - - r r & l * i n 6 u w d W .  ~murrdlphqunq#--~ 
Remarks: DrfHiq Ama 

Backaround @m): 
Converted to Well: No 

/ 
Well 1.0. X: , 





- - - - 

BORING LOG 
P F Z O J E M M  
PROJECT NUMBER: 



BORING LOG page 1_ o t l  

"~mowlorR&gh~lOOthmdaOhmtlok fnerwanrdrn~~@dmbsdnp~nrsrod DrilIing Area 
bmarks: Background (ppm): 

Converted to We!: 
yes =+ No Well t.0. #: 

_, .- 



BORING LOG Page I of _L - 

"M--h61Wlh*mtr@-. k m s e m ! i n g ~ I ~ n p m r r a d .  Dhkg Area 
ernarb: 

-ground (ppml: 
Converted to Wen: No - Wen I.D. R 



SOIL C SEDIMENT SAMPLE LOG SHEET 

Page- of - 
L 

I Project Site Name: Sampb ID No.: R- -45 Project No.: -location: nu9 
Samded By: 

I 
- -- - . - - - 

1 
OBSERVATIONS I NOTES: WP: 

Circle if Applicabk: Slgnatura(s): 

YlSIlYlSO DupfiuM ID Ma: - 
4 



SOIL & SEDIMENT SAMPLE LOG 8HEEi' 

~rojed SL Name: ~AC aF+ ~ a m p l e t ~ ~ a :  - ~ g  
0 2 1 4  ~ L a m p l e l o c a t i a n : p ~ ~  

r#ib 
Project No.: 

sampled By: 
0 Surface Soil C.O.C. No.: 
&4ubswface Soil 
n sediment Type of Sample: 
iother 
tf QA Sample Type: 

1 I 1 I 

AMPLE COCLEClMH #FORMATION: 

I 1 I 
BSERVATtONS I NOTES: MAP: 



SOIL a SEMMENT SAMPLE LOG SHEET 

P of a 

a 



SOIL 4 SEDIMENT SAMPLE LOG SHEW 



SOL 8 SEDIMENT SAMPLE LOG SHEET 

~ r o y c t ~ ~  m c a r  S M ~ ~ I D N O . :  
Projed No.: e2-I 9 SomplsLocrtian: 

w: 
0-- C.O.C. No.: 



-- - 1 

SOU. & SEDJMENT SAMPLE LOG SHEET 

Paw- of - - -  - 

I 

~rojad !3b ~ ~ 0 :  C~X, a T S I ~ ~ D N O . :  ; ~ ~ ~ L B I W ~ $ V  
ptcrlrct NO.: oq (I S m p k L ~ a t b t ~  RM 

swnpkdw: *,F 
a SurfawSow C.O.C. No.: 
I1Sllbr-- 
0- T ~ a f ~ :  
D- 0 Law- 
0 W~mpbT~ps:  ww-- . 

. m m ~ ~ T &  
w Cdkr -P@-~knd.UICCloy*--l 

3.0 lc(.oC ~ ~ k h 5 n * ~  Fn k 4. & 
-Rw&rgo: 
I 

J 

I 

YAt; 

0 

m 

OBSERYAT I WTfS: 

3 % -  a'-Y' z2.g 

vM + = g o  
0 

mmso ~ - I D U a :  



SOL & SEDIMENT SAMPLE LOG SHEET 

~ t o y c t s i t s ~ .  (hear san?pl~ 10 NO.: amBJsQJ3w 
mject No.: S s m p b ~ :  I 

0 SurficsSoY 
---BY: 1: 

C.O.C. No.: 
WJ-f=@w 
a- TYW d-. 



SUlt & SEDIMENT SAMPLE LOO SHEET 

P ~ s ~ ~ N ~  cmaf S ~ # I O N O . :  1551. 
fmjwt No.: S m p b ~ .  

I w w :  XP 
0-- C.O.C. No.: 

0- TypeotSurrpk: 
0- D Low- 
0 QA-WbTyps: 5 



SOIL & SEDIMENT SAMPLE LOG SHEET 



GROUNDWATER SAMPLE LOG SHEET 

, projedsite~ame: ~ s r n p l e ~ ~ ~ a :  d ~ ~ n p r p l  
1 Project No.: Sample Location: 

0 DomesbicWData C.O.C. No.: 
$Monitoring Wal Data - ?ypedSample: 
0 0therWelI T w .  0 mf- 
I] QA- TYP: a ~igh- 

OBSERVATIONS I N O E S :  
I 



GROUNDWATER SAMPLE LOG SHEET 

Page- of - 
I I 

0 Law c a n c e n m  
a High Concentration 

statk Water Lwal (WLk ,- 
OM casing v-aa:,A& 
Stali Purge (hrs): j/w 
End Purga (hn): 

I 

OBSERVATIONS I NOTES: 

-. 
n 1 
t/r363 1 

-- 

~ e t a ~  Purge ~ m e  (min): 
Total vol. P " ~  (g0UI.E 4. 

-- 

SAMPLE CoUEenm INFORMA~N: 

Analysk I Prmiervative 1 Conbiner Rmquirmmb 1 Calhcbd 

a 

(@6 

I 

SigmtuR(s): ' Circk If Applicable: 

I 

MSlYSD 

1 1 

Duplkrtr lb No.: 



'GROUNDWATER SAMPLE LUG SHEET 

Pmjed Sie Name: cSrvca 5  ample to NO.: 
Project No.: &m@e location: - w BY: 

fl Domestic Wel Data C.O.C. No.: 
~ M a M n g  Wel Data Type of Sample: 
0 Other Vt~ell Type: 0 Low- 
0 QA Sample ~ y p e :  a ~im- 

I 

SAMPUk DATA: 

- -- -- - 

w 
MonW Reading (Wl: 

Well C a m  OiMwtcr 1 Matatid 

TYW: a" W. J .  I* 
~ o a ~ c f l ~ t ~ t h p ) :  

C 

T A . o o , . ~ o s  a&6 / a  2'3, 
sbticwater LLavcl ( V K ) : S ? ~  

V I 

t 
- 

I 
Start Purge (hrr): &,?a 
End?urgc(hrs)r / e n  A 

Analysis P r n e ~ t l w  1 Conratmi Requiremonb colhud 
jSc\ 1 X x ~ l 0 - I  t l lo lh  - 4-1 3-'\u 

A X  ! L . ~ & k < r  cc 
I 

CitCkif Applicablr: Sinm#.(a): 

W O  Dupliub ID No.: 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: Sample Ib Na.: 
Project No.; 

[I Domestic We1 Data 
sarrrpled By: 
C.O.C. No.: 

I ~ a n i t & n g  Well Data . TypeofSampk: 
Q Other Well Type: [1 Law comemation 
I] QA Sam@ Type: O High - 

OBSERVATIONS I NOTES: 

p c d d  * ~ ~ ~ ~ h ~ F r n 6 ; k ~ ~ ~ ~ b u c ~ '  

I 1 
Circle It AppliuMe: 

W M S O  

, 

Puplicab ID Ma: 

~ ~ G C . M D ~ Q \ ~  



GROUNDWATER SAMPLE LOG SHEET 

Page- af - -- 

a Oomestic WeU Data ' 
$Monitoring Well Oats Type of Sample: 

-f l  Lawcon- 1 other We# Type: 
0 QA Sampk Type: [I High Concentration 

I 

I 
O B S W A f  IONS I NOTES: 

* 
It A p p l W r :  w-wsb: 

WMSD Dqkate IbNa:  



C;ROUNDWATER SAMPLE LOG SHEET 

Project Site Name: C I C K ; ~ ~  . 
Project No.: 

'Monitoring Well Data' 

a QA Sample Type: 
1 

SAMPLING DATA: / 
oate: 9 L 13- color pH S.C. Tmp T D 0 - Q l h . r  

T i :  // /.c ~~ A- &LID. -C llsCn % NA 
Mehod: bw clu,c 5s B *<< I /@  1. lo 

u / 

~ o t a l  Purge ~ i i  (min): I /  I 
Total VOI. ~ u r g c b  (gak): 3- 1. 
SAMPLE COLLECTION I N $ ~ R M A ~ o N :  1 

- 

v - 

Signatura(a): Circle if AppllaMo: 

MSlktSO 
I 

Dupliut. lo Ha: 



GROUNDWATER SAMPLE COG SHEET 

PIO.L~L 
Project Site Name: Sample 10 W.: 
Project No.: Sample Locah.  - By: 

Dbmestk We8 Data C.O.C. No.: 
a,ng Well Data Type of Sampk 

Other w Type: 0 I-rm- 
U QA Sample Type: a HiihCmwnbatkn 

L I I I 

OBSERVATIONS I NOTES: 



GROUNDWATER SAMPLE LOG SHEET 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Projed No.: 

[I oomertic We# Data 
&Monitoring WeU Data 

Sampk ID Na: 
SampleLocam 
sampled By: 
C.O.C. No.: 
Type ofsanrple: 

- .  ~ L o w & m  
a QA Sampk Type: 0 t ( E g h c o n w m  

I 
OBSERVATIONS I NOTES: 



GROUNDWATER SAMPLE LOG SHEET 

- 

0 Domestic WeH Data 
F a n i b h g  WlData - 

0 Other Well Type: . 0 LowCancenbation 
0 QA sample TYP~: ~ i g h  ~ o n m t r a b n  

1 

OBSERVATIONS I NOTES: 



APPENDIX B 

ANALYTICAL LABORATORY DATA 
SOIL AND GROUNDWATER 



Mr. Paul CalQpU 

.Tetra Tdch Nu0 

1401 Oven Padr Dr. 

suite lo2 

Tabhawe, FL 32308 

RE: Kamhdin Lab N u m k  WP3906 

Project ID: CNC (3arlcston 
Aoject M a m g ~ :  Ms. Aamea J.CoIby 
Sample Receipt Date($: 9/14199 

Denr Mr. Calligan: 

Pleast find enclosed the following informatioo; 

+ Quality Control Data Summary 

Chain ofcustody 

+ Confirmation 

Should you have any questions or comments concerning tbh Report of Analysis, please do not 
hesitate to contact the project manager listed above. This cover letter is an integral part of the ROA. 

We appreciate your continued use of our labomtory and look forward to working with you in the 
future. The foIlowing signahwe indicates technical review aad a c q m c c  of h e  data 

Sincerely, 

KATAHDIN ANALYTICAL SERVICES 

- ,  Date 

P.G. w r  ILU. wncDmom, mr. wwr 
Td (207) 974-2400 Fax u0717754029 



SDGNARRATWE 
KATAHDINANALYTfCAL SERVICES 

TETRATECENUS 
CASE CNC cHAmEsmN 

T h e f i 1 l o w h g s a m p 1 e s w c r e ~ i v e d o . ~ ~ b a  1 4 , 1 ! W ! J a n d w o r o ~ i n 1 m k r ~  
Analytical Scrvipr work order number WP3906 fa a hrdcopy dm date of October 14,1999. 

KATAHDIN 'ITNUS 
Samde No. 
WP39061 
WP3906-2 
w3906-3 
WP3906-4 
WP3906-5 
WP3906-6 
WP39017 

Samdo Identification 
36GLM0101 



The samples wen logged in for the analyses specified on the chain of custody fonn. AU 
problems C I I C O ~  and resolved during sample receipt have been documented on the 
applicable chain of custody hrms. 

Sample d y s e s  have been performed by the methods asnoted herein. 

Volatile Orprnic Analvsiis 

-- Forty-seven aqueous sampIes were received by the Katahdin Analytical Services, Inc. GC/MS 
laboratory on Scptcmbor 14,1999 and were specified to be analyzcd by USEPA metbod 8260B 
for the analytes benzer~e, toluene, ethylbcnzcnc, xylcnes, MTi3E, naphthdeoe, and EDB. 

Analyses for this workorder wcre performed on the 5973-U and 5970-4 insfrummts. A 
VSTDOSO (50 ppb standard) was used for the continuing calibration standard. Internal standard 
and surrogate compomds were also spiked at 50 ppb. 

Batch QC (VBWC, and LCS) was performed in each twelve-hour window. Results are included 
in this data package. The LCS QC samplos were spiked with the entire list of compounds 
quantitated for at 50 ppb. Matrix spikelmatxix spike duplicate analyses were performed on 
samples WP3906-5, - 17, and - 19. 

Analyses of samples WP3906- 10, - 1 1, and - 13 yielded moezllrations of I,2dichlomcthenc (cis) 
over the upper h i t  of the calibration curve. Since this was not a requested d y t t  to be q m e d  
by the client, no laboratory d o n  was taken. 

Analysis of sample WP3906-19 was performed at a 1:5 dilution due to naphthalene 
concentrations, resulting in eIcvatcd'reporting limits. 

The initial analysis of sample WP3906-30 was performed outside of the twelve hour BFB tuning 
window. This was mxgnkd during data review, and the subsequent d y s i s  was outside of 
analytical holding times. Only the rranalysis paformed outside of holding times is included in 
this data package. 

.,+ 

34OCounty~MS Z I O k & d N a 5 . h u m n x L N H ~ 1  
P.O. Box 720. Wcrrbrook. ME 04098 Lttp:l/karabdinlab.~m 
~ 4 :  (207) (n4-240~ FU: clan 77-9 

Tcl: (603) 431-5777 k (603) 43633% 



Initial analyses of samples WP3905-36 and -44 yielded cmcatdjolls of target adyks we the 
uppa Iimit of the calibration curvt. Reanalyses accrPred rt 150 md 1:s &"hdians, r ~ ~ ~ ~ & v e l y .  
BosbsetsofdataforitachsampkarchcltLdedm~data~. 

Analysis of the QC sampIt8 WP3906- 19hWMSD yieldd hipt analyts tonoentntians avg the 
nppetlimit0ftbccrhi011~e. I n . c c o r d a M x q v i t h t h e ~ o d , n o ~ t c t i u n w ~ s  
taken with t k c  samples. 

- S& manual integrations werc performed due to split dl hive been flagged with a "Mu 
(so~gencnt tcd)  on ih -t qwnhtim rqxwts. AU "M* fiags have been dated and 
i n i t i a l e d b y t h e a n a l y s t ~ i i n g t h e ~ ~ o n .  Inaddition,all"MwflagsbsvabefflnviCW4d 
and approved by tba GC/MS tapdior. Copies of each manual integntion me i n c W  in the 
pertinentqudmnportr. 

No obler protocol deviations were n d  by tho volatile organics staff. 

SemivolntiIt Olnanic Amahis 

Twenty-hex aqueous samples were received by KaEahdin Analytical Sewices hmtofy  on 
September 14,1999 for analysis in amordance with 8270C far a client specified PAH list of 

Extraction of samples WP3906 3- 12 and 12-1 8 occwed following USEPA metbod 3510 on 
September 16, f 999. A laboratory control s p k c h k ~ ~  control q'kc duplicate pair was 
extricted in the batch. Samples WP3906-13 and -19-25 were udmctcd following USEPA 
method 35 10 on September 17,1999. A laboratory c~ntrol  sample, k g  with a site-specific 
MSMSD pair on sample WP3906- 19, was exh-acted in this batch. Tbe remaining sample, 
WP3906-14, was extmted following USEPA mcthod 35 10 on September 20,1999. A Idmatory 
control sample was also extracted h this batch. 

Analysis of sample WP3906-19 yielded a concentration of the analyte naphthalene over the upper 
limit of tfit calibration curve. b a l y s i s  wamd at a 1:2 dilution swxssfuBy, Both sets of 
data for this sample are included in this data package. 

Initial analysis of sample WP3906-22 yielded internal standard area m e r y  deviations. 
Reanalysis yielded similar tesults, confirming matrix interference. Both s d s  of data are included 
in this data package. 

Several manual integrations wen performed due to split peaks; all have been flagged with a "hin 
by the data system. A11 manual integrations bave been datad and hithied by the responsible 
analyst. Copies of each manual inteption arc included .h the data package. AU manual 
integrations have been reviewed and approved by the G C M S  supervisor. 

No other protocol deviations were noted by the semivolatiies organics staff. 

340Gmn1yRoadNa5 2lOlhRodM 5. -NHWt 
P.O. Baa 720. Wmtbrook, ME 04098 hrqvlllurnhdinlrbrom Td. (207) 874-2400 hr: (207) 775-4029 Ta tm) 431-5777 lk (603) 4%-33% 



%-- Metala Analysis 

The samples dl(mbdi. Work 'wer WP3906 were pep.rod md anal@ fa metals in 
accordance with thc Test Methods for Evaluating Solid Wasten, SW-846, November 1986, 'Lh'd 
Ediioa.. 

Induct ivchr~l led Plasma IICP) Atomic hissick S ~ v i c  Analysis 

Aqueous-matrix Katahdin Sample Nos. WP3- (1-25.28-46) war digested for ICP analysis an 
0911 7/99 (QC Batch PI 171CWO), 09121199 (QC Batch PDlICWO), and 09122199 (QC Bateb 
P122ICWO) in accurdmce with USEPA Method 3010A. IWhdin SampleNos. WP3906- (19, 
46) were prepatad with duplicate matrix-spiked diqwts during digestion. 

ICP snalyses of Katahdia Work Order WP3906 sample digestam were pcrfonncd in accordance 
with USEPA Method 60IOB, using a Thenno Jamll Ash (TJA) Trace ICP spcdmmctm and a 
TJA 61 ICP tpcmmcta. All samples were analjmd within holding times and all QC criteria 
were met with the following comments or exceptions: 

Some of the results for run QC samples (ICV, ICB, CCV, CCB, ICSA, and I C W )  included in 
the accompanying data package may have exceeded scccptanct Itnits for some elements. Please 
nok that dl client samples and batch QC samples associated with outsf-control results far nm 
QC samples werc subsequently reanalyzed for the a d y t a  in question. 

L Analysis of Mercurv bv Cold Vauor Atomic Absodon  (CVAA) S~edroohotometq 

Aqueous-matrix Katahdin Sample Nos. WP3906- (1-25,2&35) were digested for mercury 
analysis on 09/22/99 (QC Batch PIZHGWO), 09/25/99 (QC Batch PI25HGWO), and 09/27/99 
(QC Batch PI27HGWO) in accordance with USEPA Method 7470A. Kntahdin Sample No. 
WP3906-1 was prepred with a single matrix-spiked aliquot, and Katahdm Sample Nos. 
WP3906- (19,2 1) were prepared with duplicate matrix-spiked aliquots during digestion. 

Mercury analyses of Katahdin Work Order WP3906 smyple digestaies were performed using a 
Leeman Labs PS200 automated mercury analyzer. All samples were analyzed within holding 
times and all run QC criteria were met. 

Wet Chemistry Analysis 

Due to IC instrument failure, alternate metbods were approved for work order WP3906 by Kelly 
Johnson-Carper for the analysis of nitrate and sulfste. Nitrate analyses (353.2) and Slllfbte 
andyscs (375.4) were perfomed according to the U.S. EPA, Mcthods for Analvsis of Water and 
Wastes, EPA 600/4-79-020,1979, Revised 1983; Nitrate'naalyses WOO) were performed 
according to the U.S. EPA "Methods for the Determination of Inomic  Substances in 
Environmental Samples", EPA 600R-931100, August 1993. A11 samples were analyzed within 
analytical hold times. 

The Wet Chemistry staff noted no protocol deviations. 

340GuryRoodNu.5 
P.O. Box 710. Wcrrbrook. ME 04098 
T& (zm) n4-zm kr: (2071 ma9  
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SAMPLED BY: P.HAL~ON/T.~OMPSON/J.KRSEGERDELIVE~ BY: FEDEXDISPOSE: AFTER 13 

9 E S N U M B E R I P T I O N  S AM P LFLl D m  1 TRIX 
1 WP3906-1 36GLM0101 10 SEP 1110 14 SEP AQ - 

WP3906-2 36GL0680004 1 0  SEP 1115 

DETERMINATION METHOD OTY PRICE AMOUNT 
Target Analyte List Metals, Total 2 100 .00  200.00 
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INVOICE: ACCOUNTS PAYABLE 
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Project Manager: Andrea J. Colbv 
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FAX: 850/385-9860 
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PO: N7912-P99264 

PITTSBURGH, PA- 15220 

SMPLm BY: P.HALVERSON/T.THO~SON/J.KRIEGERDELJ:VERED BY: FEDEXDISPOSE: AFTEX 13 

LOG NUMBER SAMPLE DESCRIPTION 
WP3906-3 36GfrM0701 

SAMPLED D m T I M E  ~ C E  IVED 
10 SEP 1120 14 SEP 
10 SEP 1510 
10 SEP 1515 
11 SEP 1055 
11 SEP 1050 
11 SEP 1045 
11 SEP 1035 
11 SEP 1125 
11 SEP 1110 
11 SEP 1110 
11 SEP 1125 
13 SEP 
10 SEP 1130 
10 SEP 1110 
10 SEP 1418 
10 SEP 1420 
12 SEP 0941 
12 SEP 1030 
12 SEP 1057 
12 SEP 1535 
12 SEP 0000 
12 SEP 0 0 0 0  
13 SEP 0842 

MATRIX 
AQ 

DETERMINATION METHOD OTY PRICE AMOUNT 
Target Analyte List Metals, Total 23 100.00 2300.00 
Volatile Organics by 8260B SW82 6 0 2 3 75.00 1725.00 
Pofynuclear Aromatic Hydrocarbons EPA 8270 23 125.00 2875.00 

TOTALS 23 300.00 6 9 0 0 . 0 0  
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ORDER DATE: 09/14 
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NUMBER SAMPLE DESCRIPTION SAMPLED DATE/TIME RECEIVED MATRIX 
5 WP3906-36 23GLM0401 10 SEP 1517 14 SEP AQ - - --- - 

1 0  SEP 1535 
10 SEP 1540 
10 SEP. 
10 SEP 1600 
10 SEP 1630 
12 SEP 1510 
12 SEP 1555 
12 SEP 1620 
13 SEP 1140 

DETERMINATION METIIOD OTY PRICE MOUNT 
Volatile Organics by 8260B SW8260 10 75.00 750.0 
Polynuclear Aromatic Hydrocarbons EPA 8270 10 125.00 1250. 
Lead, Total 200.7/6010 10 20.00 200.0 

- Elements Sample Prepaxation 10 0.00 
Q 

0.00 

TOTALS 10 220.00 2200.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATE/TIME RECEIVED MATRIX 
6 WP3906-46 25GLM0701 13 SEP 1115 14 SEP AQ 

DETERMINATION - METHOD OW PRICE AMOUNT 
Volatile Organics by 8260B SW8260 1 75.00 75.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 1 125.00 125.00 
Lead, Total 200 .7 /603 .0  1 20.00 20.00 
Elements Sample Preparation 1 0.00 0 . 0 0  
Nitrate as N 353.2 1 30.00 30.00 
Sulfate 375.4 1 0.00 0.00 
Methane Subcontract 1 95.00 95.00 

LABORATORY ORDER CONTINIJED ON PAGE 5 



---------_ --.---.--- ---- ----'-I--, - -.----- ---*--.-. 
New England-ME Laboratory ( 2 0 7 )  874-2400 

CONFIRWATLON Page 5 

ORDER NO WP-3906 Project Manager: Andrea J. Colby 
ORDER DATE: 09/14/99 @ =PORT To: Paul Ca1lig.n PHom: 850/385--99 

Tetra Tech NUS FAX: 850/385- jo 
1401 Oven Park Dr., Suite 102 DUE: 14 OCT 
Tallahassee, FL 32308 FAC . ID : CNC CHARLESTON 

INVOICE: ACCOUNTS PAYABLE PHONE: 412/921-7090 
TETRA TECH NUS, INC. PO: .N7912-P99264 
FOSTER PLAZA 7 ,  661 ANDERSEN DR. 
PITTSBTJRGH, PA 15220 PROJECT: CK) #68 

. SAMPLED BY: P . H A L V E R S O N / T . T H ~ P S O N / J . K R I E G E R D E L I ~  BY:  EXD DISPOSE: AFTER 1 3  

-R SAMPLE DESWPTION SAMPLED DATE/TIME RECEIVED MATRIX 
7 WP3906-47 16GIM7DOI 12 SEP 0755 14 SEP AQ 

13 SEP 1345 
13 SEP 1355 

a A J X J ! I " J  TY PRI 
Volatile Organics by 8260B SW8260 3 7 5 . 0 0  225.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 3 125.00 375.00 

TOTALS 3 2 0 0 . 0 0  600 .00  

ORDER NOTE: QC-11+ W/NARRATIVE a DD(KAS007QC-DB3) 
CNC CHARLESTON 

REPORT COPY: MS. LEE LECK 
TETRA TECH NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR. 
PITTSBURGH,PA. 15220 
REPORT AND DISK 

INVOICE: With Report 

@ x r c / B K R  

TOTAL ORDER AMOUNT $13,795.(LO 
This is NOT an Invc 1 

09-l4Please contact RATAHDIN ANALYTICAL SERVICES promptly if you have any questi 



KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

- 

Report Note Not. Text -- 



UTAHDIN ANALYTICAL SERVICES 
Summary of Repart Notes 

Repad Note Note Text 
.+.. ---- 



I 
INORGAMC ANALYSIS DATA !3EET 

Lab Name: Katibdio Analytical Senices Client Fltld ID: 25GLM0301 

hhtrlr: WATER SDG Name WP3906 

- conccntrrtkn Uoltr (ugL or mgMg dry might): ugR. 

CASNa Anrlytr Concentration C Q .' M DF 

7439-92-1 . LEAD 1.4 B P 1 

Comments: 

FORM I - IN 



Tstra Tech NUS 
1401 Oven Park Dr. 
Suils f 02 
T- FL 32308 

Pnj. Q: CNCCHARESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

w390642 
w3806 
1- 
m2-~99264 
CTO w68 
NIA 

compound 

- 
Report Notes: 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Clknt: Paul CaliOan 
Tetra Tech NUS 

- 1401 Ovwl Park Dr. 
Suirs 102 
Taltahesrse.FL32308 

P r 4 D ;  CNCCHARLESrON 

Ikmpk - 
Compound k u l t  Units IW POL Pa- 

BENXENE (5 w 1.0 5 5 
TOLUENE < W$- 1 .O 5 5 
1 ,Z-DIBROMOETHANE (5 W'L 1 .O 5 5 
ETHYLBENZENE 4 l@. 1 .O 5 5 
NAPHMALENE <5 upn 1 .o 5 5 
MTBE d uan 1 .o 5 5 
TOTAL XYLENES 4 Upil 1.0 5 5 
DIBROMOFLUORWETHANE 99 X 1.0 
1,2-DICHLOROETHANED4 92 X 1.0 
TOLUENE-D8 109 % 1 .O 
P-BROMOnUOROBENZENE 104 % 1 .O - 

Report Ndes: 
-. 



1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name Kntabdi AualytW StrviceS Client Field ID: 25GLM0801 

Matrir. WATER SDC Name: WP3906 

Pcrccat SoUdr: 0.00 Lab Slmpk ID: WP3906-043 

Conccntrstian U n b  (ugL or rn- drg weight): ug& 

CASNo. Anrlyte Concentration C Q . M 'DF 

7439-92-1 LEAD 13 B P 1 

Comments: 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Clknl: PaulcdQan 
T e h  Tseh NUS 

-- 1401 Vuen Park Or. 
sub 102 
Tdabsee.  FL 32308 

Proj. ID:   CHARLESTON 

lab Numboc 
SDG: 
RI& Ihb: 
m No. : 
RoiKt: 
%SdMr: - 
DaIeAnr)y+.d: 

- 
2XiUd0801 M] W12m 6114196 11117~9 DPD EPA3510 KRT - -- 

-pll - 
Compound Result Ilnlcr DF PIY WL 

NAPHTHALENE 4 2  u@tL 12 12 10 
24-ALENE 4 2  ugA 13 72 10 
ACENAPHTHYLENE el2 ugll 3.2 12 l a  

1 ACENAPHTflENE M 2  m 12 12 10 
FLVORENE 1 ugL 1 2  12 10 
P f l E r n R E N E  (12 UgA 1.2 12 10 

ANTHRACENE 4 2  @L 1.2 12 10 
FLUORAMHENE <I2 uglL 1-2 12 10 
PYRENE (12 Ugn 1 9  12 10 
BENZO[A]ANMRACENE 4 2  ugll 1.2 72 10 

- WRYSENE 4 2  ugR 1.2 12 10 
BErJZO[B~LUORANTHENE 4 2  uglL 1.2 12 10 
BENZO@ClF LUORAMHENE 4 2  tgA 1.2 f2 10 
BENZOIAJPYRENE <I2 ugll 1.2 12 10 
INDEN0[12,34D]PYRENE 4 2  ugll 1 2  12 10 
DIBEWAqANTMACENE '12 ugR 1.2 12 10 

BENZqG.H.I]PERYLEN 4 2  ugR 12 12 10 
NITROBENZENE-05 74 % 1 2  
2-FLUORQBIPHENYL BB % . 12  
TERPHENYL414 104 % 1.2 



KATAHDIN ANMYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Tetra Tech NUS 
1401 Own m Dr. 
Sub 102 
T~MIUWB, R 32308 

Pmj. ID: CNC C H A R E S T ~  

WP390W3 
WP3906 
1wt2m 
m12PgB261 

CTO Ma 
NIA 

-60 
WlmQ 

-mpk - 
-pound h u t (  L h h  DF Pat. W L  

BENZENE <5 * 1.0 5 5 
T(KUENE + Wb'L 1.0 5 5 
t JOlBROMOETHANE <5 ugrl 1.0 5 5 
Ert4YLBENZEFIE 4 U& 1 .O 5 5 
NAMTMLENE d W& 1 .O 5 5 
r n E  4 w 1.0 5 5 
TOTAL XYLENES 4 U@ 1 .O 5 5 
DIBROMOFLUOROMETHANE 109 % 1 .O 

104 % 1.0 
TOLUENE-DB 106 X 1 .O 



1 

INORGANIC ANALYSIS DATA SHEET 

h b  h m c :  htddh Analytical Service alent ~ k l d  ID: 2 5 ~ ~ ~ 0 6 0 1  

Ma* WATER 

Pmcat Solids: 0.00 

SDG Name: W 9 0 6  

Lsb Sample ID: W P 3 9 W  

. Concentntbn Udts (ug& or rn- dry weight): ug/L 
- -  

CASNa Aaalyte Concmtmtion C Q .. M DF 

7439-92-1 LEAD 1.09 U P 1 

Comments: 

FORM I - XN 



KATAHDIN ANALYTICAL SERVICES 
REPOR?' Of ANALYTICAL RESULTS 

c m  PaulCaYigan 
Tadn Tsch rmS 
1401 Oven Pmk Dr. 
suite 102 
1-, FL 32308 

Proj.lD:CNCCHARLEm . 

WP39064 
WP3908 

- 

1- 
N7912P98261 

CTO Ma 
NIA 

EPA8270 + 

w2w99 

- .- -- - 
25GLMM01 Aa WlU94 BlIW 9117M Dm WA3510 KRT 
--- 

8nnp). - 
Compaund Unk DF WL P a  

NAPHTHALENE <I0 ug$L 1 .O 10 10 
2-M3tMNPHMALENE (10 q$L 1.0 $0 10 

ACENAPHTHYLENE 4 0  ugR 1 .O 10 10 

ACENAPKMENE <lo  uQll 1.0 10 I 0  

FLUORENE 4 0  W'l 1 .O 10 10 
PHEFlCINTHRENE -=lo uglL 1 .o 10 10 
AM'HRACEN& e l 0  ugA 1.0 10 10 
FLUORANTHENE 4 0  ugR 1.0 ' 10 10 
PYRENE <I0 rgR 1 .O 10 10 
BENZO[A]ANTHRACENE <lo  ugR 1.0 I 0  10 

CHRYSENE 4 0  IJ~A 1.0 10 10 

BENZO(B]FLUORANMENE a10 ugA 1 .O 10 10 
BENZO[KJRUORANTHENE <lo UpR 1 .o 10 10 
BENZO(A)FJYRENE 4 0  ugR 1 .O 10 10 
INDEN~l.2.3-CDJPYFtENE 4 0  uglL 1 .O 10 10 
DIEENZ[A.HWHRACENE dl0 uglL 1 .O 10 10 
0ENZqG.H.IIPERYLENE <lo ugll 1 .O 70 10 
NITROBENZENE-05 81 Y 1.0 
2-FLUOROBIPHENYL 104 % 1.0 
TERPHENYL-Dl4 95 9L 1 .O 

Report Notes: 



KATAHOIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Client: Paul 
Telra Tech NUS 

- 1403 Ovar Pprk Of. 
Suite lo2 
T-. FL 32308 

Pr0j.a): MYCcHARLfiSTON 

YvP39OE4 

WP3906 
1Wlm 
N7912-?94261 
CTO $60 
FUA 

SWB260 
m199 

smpl.-plkn mm sampkdchb R e d d m  Extw ExrdBy E x l ~ e d  h d y s t  
-- - .. - - - 

250LA1[)801 AQ !MY12199 Wi4C88 Ma199 JSS m30 J!B 
-- -- - - -  - - -- 

hpl. - 
Compound Rnult Unltr DF Par. POL 

BENZENE 
TOLUENE 
1 ,Z-MBROMOETHANE 
ETHYLBENZENE 
WHTHMENE 
MTBE 
TOTAL XYLENES 
M B R O M O F L W R O M W  
1 ~01CHLOROETHANE-D4 
TOLUENE48 
PSROMWLUOROBENZENE 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

TcbP Toch MS 
1401 men P d  Or. 
sub lo2 
fallahassss.FL32308 

lab Numkr. 
SW: 
R.patDtk: 
POW.: 

Rairet: 
W8dldr :  

IWhod: 
mAnrlyt.d: 

BENZENE 
TOLUENE 
12-MBROMOmUNE 
rnnBENtENE 
NAPHWUENE 
MTBE 
TOTAL XYLENES 
DIBRWOFLUOROMETHANE a :":,*N';:-E-M 
P-BROMOFLCIOROBENZENE 



1 
RJORGAN1C ANALYSIS DATA SHEET 

Lab Name bhbdin Amlytical Seniccr Qknt Zi'kld ID: 25GLM0401 

Matrix: WATER SDCNamc: WP3906 

Percent S a l i i  0.00 L b  Sampk ED: h - 5  

Concentration UnL (ug/L or mplKI d q  might): u& 

CAS No. Aiulytc ConemtmtCDl C Q M DF 

7439-92-1 LEAD 1.09 U P 1 



KATAHDlN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

TetmTcch NUS 
1401 Ovan Psrk Dr. 
Su#s 1M 
T-. FL 32308 

WP3906.15 - 
1- 
N7912999264 
CTO- 
WA 

EPA Bn0 
ww9 

-- 
25GtMMM AQ W13B9 W14E09 WWm DS EPA 3510 KRT 

-* - 
-pound RHult Unns tw WL PQL 

FUPHTHALENE (10 @l 1.0 10 10 
2-MO"HYLNAPHTHALENE *I0 u& 1 .O 10 10 
ACENAPHTHYLENE 4 0  @L 1.0 10 10 
ACEWHTHENE <I0 q$ 1.0 to 10 
FLUORENE 4 0  ugk 1.0 10 10 
PHENANMRENE 4 0  ug/L 1.0 10 10 
ANTHRACENE 4 0  ugn 1 .O 10 10 
FLUORAMHEM <I0 ugA 1.0 10 10 
PYREM 4 0  uqlt 1 .o 10 10 
BENZQAJNTHRACENE <I0 ugL 1 .O 10 10 
CHRYSENE el0 ug/L 1.0 10 10 
BENZO~JFLWRANTHENE 4 0  ogll 3.0 10 10 
BENLmLUORAEmtENE 4 0  ugll 1 .O 10 10 
BENZOiAp'YRENE 4 0  ugn 1.0 10 10 
lNOENO[1.2.3-CD]PYRENE 4 0  Ugn. 1 .O 10 10 
DiBENZIA,HJANMRACENE 4 0  ugR 1 .O 10 10 
BENZO[G,H.I]PERYLM. 4 0  Ugn 1 .O 10 I 0  
NlTROBENZENE-05 70 % 1 .O 
Z-FLUOROBIPHENYL 60 % 1 .O 
TERPHENYL-014 100 % 1 .O 



KATAHDtN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Client: Paul Caltigan 
Tetra Tech NUS 

-- t401 owl Park Dr. 
SuWe 102 
Tallatrssses, FL 32308 

lab Numbu: 
SW: 
Raportwo: 
PO No. : 

Ra3retr 
X Sd* 

y.thod: 

~ k u ~ :  

WP3906-45 

wpm6 
1(Y12/89 
WQ12+MX4 
CTO ma 
NIA 

sW8260 
BR1/99 ' 

BENHNE 
TOLUENE 
1 Z-DIBROMOETHANE 
ETHYLBENZENE 
NAPHTHALENE 
MrBE 
TOTAL XRENES 
OIBROMOFLUOROMETHANE 
1.2-tllCnLOAOrmANE-D4 
TOLUENE48 
P-BROMOFLCIOAOBENZENE 



1 

INORGANXC ANALYSIS DATA SHEET 

Lmb Name: Kabbdh Analytiul M a r  CIitnt FLeM ID: 2XiLM0701 

Mae: WATER SDGNamc: WP3906 

Percent S o b  0.00 Lab Simple WP3906-046 

Concentrdon Uaitr (mg& or mgKg dry wdgb9: ug/L 

CASNo. Anrrlpte CowematkoC Q ' M  DF 

7439-92-1 LEAD 1.09 U P 1 

Comments: 



ma: ac QPLRIESrOLO ~ C P A m N a z c m -  p a s e 9 a f 9  

- 

*plpl ( ~ c a l Q x m t i t a t i a 3 h l )  ~ ~ m q c a t i q l i m i t s d m s y x m t n s f l e c t ~ e -  
speci£ic x q a t h q  limits. Sarple-specific limit6 are hdkutedbyreaulta - -wi th * e m  vdw. 

661 m. 

.kU Couny Road Nu 5 210 Rnd No. I. Rmmardr. NH O ~ I  
I'.O. Bar ?10. Wcrthraek. ME 04098 l,~rp::/Lar.hJisJ~h.~~~n~ Td: (603) UL-5777 FY; (6031 43G-33% 
Tcl: IXlfl874-2400 Fu: (1071 7754029 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

uw PaulCelYgm 
Tcba Tech NUS 
1401 oven Park h. 
sub la2 
TaWmssae, FL 3230B 

h p k  - 
canpound Ra~ult Udb DF WL PQL 

~ w ~ n m m ~  <lo I ~ L  1.0 10 10 
2-MrmyLNAwHALENE 4 0  1.0 10 10 ~ 
ACE- 4 0  ugA 1.0 10 10 
ACENAPHTHENE 1 0  t@ 1 .D 10 10 
FLUOREM 4 0  ugll 1 .O 10 10 
PHENAMHRENE 4 0  tgk 1 .O 10 10 
N W W C E N E  (10 UgL 1.0 10 10 
FLUORANTHEME 4 0  ugn 1.0 10 10 
PYRENE (10 Ugn f.0 10 10 
3ENtqA)AMHRACENE <lo Ugn 1.0 10 10 
CHRYSENE 4 0  uglL 1 .O 10 10 
BENZq0]FLUORANTtlENE <lo ugll 1 -0 10 10 

a 
1 

BENZWFLUORANTtlENE st0 ugn 1 -0 10 10 
BENZoWPYRENE < t O  ~ g k  1 .O 10 10 
lNDENo[l,2,34D]PYRENE c10 ugk 1.0 10 10 
DIBEFlz[A.HWRACENE 4 0  uglt 1 .O *O 10 

1 
1 

BENZO[G,H,rJPERYLENE (1 0 u d -  1 .O 10 $0 I 

NITROBENZENE-D5 49 % 1 .O 1 

2-FLtKJRQBIPHENYL 58 % 1 .O 
TERPHENYL.Dl4 103 % 1 .O 

Report Notas: @ 



KATAHOIN ANALYTICAL SERVICES 

ckmt ~cab iw l  
T* Tech NUS 

..., f401 Oven P& 91. 
SuHs ,102 
TallahassM.FLm 

mD: CNCCHAFU.ESrON 

HIPm6-46 
w3906 
1w1m 
m292#281 
CTO m 
WA 

3W81&0 
m1m 

BENZENE 
TOLUENE 
1 2 - 0 I B R ~ E  
ETHYLBENZENE 
NAPHTHALEE 
m E  
TOTAL XYLENES 
O I ~ U O R O M F M A N E  

Page 1 of 1 



3P 

PREPARATION BLANKS 

Lub Name: fitahdin AnrlytM Services Slmpk ID: PBWPI22ICWO 

Matrix WATER , SDCNmc: WP3906 

QC Batch ID: PI22ICWD 

Couccntratkn Units (u@L or mgMg dry weight): Pgh 

w ) y t e  ReSULT C 

LEAD 1.096 U .  



7 
LABORATORY CONTROL, SAMPLES 

l a b  Name KaClbdia Anrlytierl Smktr Sample ID: LCS\KPf22ICWO 

IWrk WATER SDGNimc: WP3906 

QcBntcaID:PIWCWD 

CoaceatratToo U& (a@ or m e  dry weight& lrsh 
haw TRUE FOUND -%R Lmrrs (9;) 



I j b  Name: Katahdin AndytM Services 

Matrix: WATER 

Prrccat Solidx 0.00 

C l k  Fkld ID: UGLMOlOlS 

SDGName: WP3906 

Lab Sample ID: WP3906446S 

- CoDccntntkn Unftr (ug/L or mgXg d y  weigbtb ug/l. 
. . 

sm h m P k  sm Conttol Urnits (KR) . 
Aulytc S M p I e ~  C wlt C Added %R Q Low High M 

FORM v (Part I) - IN 



Lsb Nua Kahhdin A d y h I  h v k c a  Clkut F h M  ID: 25GLMO7OtS 

-- Ma- WATER 

Percent Solids: 0.00 

SDG Name: WP3906 

Lab hmpk m: WP3906-046P 

chceotmtim Units (ugh or a dry weight): uglL 

SpsLca e m p k  S P ~  Control Lima (9%~) 
SImpk Rrrrlt C Runh C Added %R Q b High M 

LEAD 504.6900 0.6200 U 500 100.9 75 125 P 

Comments: 



Lab Name: Katnhdi. Asulytid Servicer 

Maktx: WATER 

Percult SOH&: 0.00 

Clieat F i  ID: 25GLMOfOI 

SDG Name: WP3906 

l a b  Sample ID: WP3906-046 

- Concu~tmt&n U n h  ( m g L  w mgXg dry weight) ugtL 

Ana#e Cantrodurnits SpilceRcralt C spikebup Result C R P D Q  M 

Comments: 
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SEMNOtAlLE ORGANICS METHOD BLANK SUMMARY EPA SAMPLE NO, 

LabNam KaWiAnsly(icll  Sewices 

- Lab File ID: X2921 

SDG No.: WP3906 

tab Sample ID: SBW091799 

Instrument ID: 5970-X M e  Extraded: 417/99 

GC Cdumn: RTX6 lr): 025 (mm) Date Analyze 09/27/99 

Matrix: (bbillwater) WATER Time Analyzed: 16:30 
- Level:(bdmed) LOW 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYfiCAL RESULTS 

Clirnt: Peul Catligan 
Teba Tech NUS 
I401 Oven Palk Dr. 
Sub 102 
Tdbha68s4Fl .m 

pmS.g): CNCCHARLESTOEl . 

b b  Nunkr: SB~091799 
800: . 
R.portKma: 1w6m 
WHa: mi 2 4 ~ 2 6 4  - CTO mre 
%Solids: NIA 

- - 
Result Wh ff  WL PQL 

NAPHHW€NE (10 uQn 1.0 10 10 
2-METHYLNAPHfnALENE 4 0  rrOll 1.0 10 10 
ACENAPHTHMENE <lo ugn 1.0 10 10 
ACENAPHTflENE 4 0  lrgll 1 .0 10 10 
FLW)RENE 4 0  lien 1.0 10 10 
PHENANMRENE 40 q u l  la 10 l o  
ANTHRACENE 40 t ~ k  1 a 10 10 
FLUORAMHEME 4 0  uglL 1 .O 10 10 
WREN€ 4 0  @I" 1 -0 10 10 
BENi!qApwHRAc€NE 4 0  UgL 1 .o 10 10 
CHRYSENE 4 0  lgk 1 .o I0 10 
BENZqBflLORMTHENE <lo tgL 1.0 16 10 
BENZO[KJFLLOFUMHENE 4 0  u& 2.0 10 10 
BENZO(AJPYRENE <fO ugn 1 .o 10 10 
~NMNO(1P.XDJPYKENE 0 ugR 1 .0 10 10 
DlBEFCqA.tr)ANmRACEbE -40 u@ 1 .O 10 10 
BENZo[G.H.lfPERNNE <lo ugA f .O 10 10 
NrmOBENtENE-05 82 % 1 -0 
2-FLUOROB~PHfNYL 81 X 1 .D 



Katshdin AnaIytical Services 

8270 LCS Recovery Sheet 

Lab FUt. X2922 SwupkID. LcS$91799 Ihte Rru: 9127199 

' Amlyst: SW T i e  Injected: 5:14:00 PM ' Wtrfr: AQ 

Out of Limits 

Spnct Amt Resalt 
. Compound Name (-1 (-1 k c  (Y.1 Llmitt (%) .- 

I Z - M R m L N ~ L P I E  

IANTHRACME 

50 
50 
50 
50 

33.1 
31.4 
345 
45.7 

I B E N Z O l A ~ C ~  1 50 

*66 1 fO-t30 
1 

%9 70-130 I 

'49 I 70-130 
91 70-330 

- 
41.6 
445 
46.5 
46.5 
533 

~BENWA~PYRENE 
mzo(aylu0- 
BMZO[GJUJPERYtPlE 
. m K m m  
~CHRYSENB 
' 0 1 ~ m w t y m i w ~ ~  50 44.1 

50 435 
50 355 

41A 
50 313 

IPHENANMRME SO 47 J 

!WRENE I 50 1.1 

M 
so 
JO 
SO 
50 

19 1 70-130 1 
89 7t1.l~ 1 
89 70.130 
93 1 Mi30 
93 

1 
n 
71 
a2 --- 
*62 
95 
98 

7lLt30 

MI30 
70-130 
70-130 
76-I30 
Mt30 
M130 
70-130 i 

106 I 70430 



. sample 

WP3906-19 . 

WM90619MS 
WP3%19MSD 

Katahdin Analytical Services 

MSMSD Report 

FikN.llc DattAcgobtd Tlac hi Analyst Matrix M a b d  

X29M 9l2719) tA3MFhi SW AQ 8270-99 

W)1S 9 M E n  1:27MPM SW AQ 8270-99 

X2926 9rrtIJ9 8:lf:OO 14H SW AQ 827-99 

RPD =[(nu re, - lnsd rer) I (ms res + msd fy1)/2] 100 Out of Limits 



48 
SEMIVOLATILE ORGANICS METHOD BLANK SUMMARY EPA SAMPLE NO. 

Lab Name: Katahdin Andyblcd Services 

- Lab File D: X2931 Lab Sarriple ID: SBUCX%?O% 

lnsbvment ID: 5970-X Date Extracted: 8120199 

GCCdumn: RTX-5 1O: 025 (mm) 

Ma& (soillwater) WATER 

Level; (JwImed) LOW 

Dats Analyzed: 09/2B199 

Tm h d p d :  10:30 

FORM IV SV 

THIS METHOD B U N K  APPLIES TO lHE FOUOWING SAMPLES, LCS'S. MS AND MSD'S : 

I cllmt 
hfW.10 

Lc!s.99i#gs 
36GW0201D 
250LMOIOl 
260LPt201 

Lab 
-10 

~~~ 
WRjSS14 
wP3Qo645 
bw39064 

2601P1 r)l 
25GLM0701 

Tkm 
hlrct.d 

11:14mAM 

XZ2#8 
)[2962 

m 
w - d  

-9 
WPS906-48 

n932 Q12BlsB 
X2B55 
)[2856 

X2358 
WWD 
WWQ 

W3mlJM 
8:46W AM 

mwm 
9(29199 

g(TBl[ls 

~ ~ ~ ~ U I J P M  
4:4SaoPM 
&ldxnlPM 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALmCAL RESULTS 

Client: P a r l C a ~  M N &  S 3 L K m  
TahTech NUS SIKi: WP3906 
1401 Own Pork tk. hporllhb: lIV6lss 
S u i  102 PO hb. : m2-p992w 
Tabhstm.  FL 32308 R0j.d: CTO #60 

PmJ. D: CNCclwfusrON Xgdldr: WA 

bih& €PA 8270 
Datmkuiypd: am99 

am* W ~ P W  yl(rbt 8rmpkdChb R.c'do.I, m u  W d B y  E d M l t h o d  h l y s e  

SBUC992bgs Aa - w2W9 0s EPA 3510 KRT 

s=w - 
Compound RmuIt Units ff WL PaL 

NAPlimMENE . 
2-NE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
PHENANTHRENE 
ANIHRACENE 
FLUORANWENE 
m 
BENZqAmRACENE 
CHRYSENE 
BENZO(B]FLUORAFrmENE 
BENZO(K1FLUOrnENE 
BENZqAIPYRENE 
INDENO(12,3ED]PYRENE 
DIBE~AbQANTHRACENE 
BENZOIG4H.l]PERYLENE 
NITROBE~NE-DS 
2-FLUOROBI PHENYL 
ERPHENYLD14 



Katahdin Analytical Services 

8270 LCS Recovery Sheet 

Date Run: 9f28M 

Matrix: AQ 



4A 
VOtAT1LE ORGANICS METHOD BLANK SUMWY €PA SAMPLE NO. 

Lab Name: Katahdi AnalyW Senrices SDG No.: WP3906 

Lab Fbe ID: UlOOO Lab Sample ID: WLKU21B 

Date Analyzed: OW21199 Time Analyzed: 16:31 

GCCalurnn: RTX-624 ID: 0.18 (mm) . .  Heated Purge: WIN) N 

Instrument ID: 5973-U 

THIS METHOD BUNK APPtiES TO THE FOLLOWING SAMPLES, LWS, MS AND MSVS : 

FORM IV VOA page 1 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF MALrncAt  RIESULTS 

~ p o u n d  

BENZENE 
TOLUENE 
1 ,P-DIBROMOETHANE 
€THYLBENZENE - 
m E  
TOTAL XYLENES 
DIBROMOFLUOROMETHANE 



Kiltahdin Analytical Sewices 
8260 LCS Recovery Sheet 

Lab F k  U 0 W  Sample ID: LCSU21B D.tc Rm: 9/21/99 

Aol)yd: JSS TImcIajtctcd: 3:50:00 PM . MaMx:AQ 

* Out o f  Limits 

Spike Amt RtrtlH 
Compound Name (-1 (W-1 Rbf (%) Limit8 (%) 

100 
101 
9ll 

50.2 
M.3 
49.0 

(12-InBRo~- 
BENZENE 
EIWYLBENZME 

50 
M 
HI 

60-110 

60-140 j I 

M l 3 E  

60-140 
60-140 

50 

' 

43.1 

lnrrAtXYLQm 
L..- - - - .- . 

U6 
50 
$0 
tS0 

45.4 
527 
143 

91 

105 
% 

-140 
60-140 

60-140 



4A 
VOLATILE ORGANICS MEIl-Wl BLANK SUMMARY EPA SAMPLE NO. 

@ ,- w i n - *  SDG No.: wP3gtM - 

- Lab Fk ID: U1018 Lab Same ID: VBLKU22A 

Time AWyxd: 10:44 

GC Column: RlX-624 ID 0.18 (rnm) HeatedPwge:(Y/N) N 

I-mentlD: 59734 

M I S  METHOD BLANK APPLIES TO M E  FOUOWtNG SAMPLES, LCS'S, MS AND MSD'S : 

FORM IV VOA page 1 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

3401 Oven M Dr. R.PorlDat8: 10112/99 

suite 102 Pow.: m12-P99264 
Tolahars44. FL 32308 ROlJ.ct: CTO Wgg 

pr0l.m C N C ~ s f O N  XSolidt: NIA 
Ikthod: swtmo 
mku)lpld: 9122194 

-- -- 

VBtKV22A AQ gn?199 KMC 5030 KMC 
- - .- -- --. -- --- 

BENZEESE: 
TOLUENE 
1.2-DlBROMOrmANE 
ETHYLBENZENE 
NAPliTHMENE 
r n E  
TOTAL XYLENES 
DIBROWLUOROMETWE 
1 . 2 0 t C H L O A ~ - D 4  
T~UEtfE-08 
P-BROMOFLUOROBENZENE 



Katahdin Analytical Services 
8260 LCS Recovery Sheet 

Lab File U1017 SalapkID: U=MEZA Date Run: 9/22/99 

Antlyst: KMC T h e  4cetcd: 9:54:00 AM . Matrix: AQ 

Spflrt Amt RaPlt 
Compand Name Rec 1%) units (%I 

1.2-DJBROMOETHANE I 50 49.7 
. 51.1 

41.6 
41.1 
412 ---- 
S3E3b 
141 

BENZENE 

Fl'HYLaENZENE 
MTBE 

!EEXyL='= 

50 
50 
I 
50 
50 
I SO 

99 
I02 ---- 
97 -- 
84 
U 
107 - 

60-140 1 
60-140 

a110 1 

Kt-14 ; 
60-140 ; 
60-140 I 

94 t a 1 4 0  _-! 



katabaln AnalyKlcal Services 

MS/MSD Report 

9 1 1 ~  f:27:oem HMF AQ ata-99 

9m99 3 : 1 4 ~ 7 ~  KMC A t2a-99 

WZ1IP) 35kaPM KMC AQ #250-99 

. . , . 
MSSpk MSD Spk MS MSD MS NISD Recoycry WD 

Native Amount Amooot Result Resuit . REC . REC Limits RPD Limit 
Cornpod Name (-1 (ugh) (*I (*I (m, (%I (%I (%I (%I {%). 

I RPD =l(rns res - msd res) I (ms rcs + msd resnl 100 * Out of Linlib 



ENSR 
Air Toxics Specialty Labor;8twy 

42 Nagog Park 
Acton, MA 01720 

DATE: October 12,1999 

TO: Andrea Cofby 
Katahdin Analytical 
340 County Road No. 5 
P.O. Box 720 
Westbmok, ME 04098 

Re: Organic Analyses of Aqueous Samples for Methane by Gas 
Chromatography1 FIame Ionization Detection (GC/FID)- WP3906 

PROJECT #: 8601-008-200 

LAB ID #: 990175 

ANALYTICAL PROCEDURE: 

Nine (9) aqueous samples were analyzed for methane under the 
guidelines of SW-846 Method 3870. 

A Hewlett Packard 5890 series I1 gas chmmatograph (GC) equipped with 
a Hewlett Packard flame ionization detector (FID) was used for the 
analysis. A 1.0 mL headspace aliquot of each sample was injected into 
the column for analysis. The operating conditions of the GCIFID are listed 
in Tabie 1. A five point calibration was performed for the target analyte, 
methane. 

No problems occurred duriog sample receipt, log-in, or analysis. 



1. A laboratory Mank was a n w e d  daify in the same manner as the 
samples. Methane was not detected in the blank. 

2. MSIMSD analyses'ware performed on the following sample: 
WP3906-28 

The recoveries and relative percent differences of methane were 
within the QC acceptance limits. 

3. A duplicate analysis was performed on the following~sample: 
WP3906-34(A) 

4. A laboratory control spike was analyzed daily. The recovery of 
methane was within the QC acceptance limits. 

Date Samples Received by the ~aboratory: 911 6/99 

Date Analysis Started: 9/24/99 

C:Wy Documents\Kat 990175 990178 9901099(atrpt3.doc 
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c i a  

1 l f c a  htp I Hand delivered 

2) -n coc presen / not present on receipt 

not present on shipping container 

5) Samples ambient on receiplTw (dW1k~ 5OC 
6) Samples preserved / incorrectly I none recommended 

- 
8) COC tapes sent on samples 

9) ~screpancies I 0 ~ repanaes noted between COCs and samples w 
I 

Additional Comments: 

1 
A .4 



PsG'w O?O/ 
1 

ORGANICS ANALYSIS DATA SHEET 

+ - - . S A M w - _  
Lab Name: ENSR Contract: WP3906-46(C) 

b 

lab Code; Case No.: SAS NO.: SDG NO.: 

Matrix: (sollhvater) . water Lab Sample ID: 9901759 

Sampte wt I vol: - 32.5 ml (gml) Lab File ID: -KAT-W 

Level: {lowlrned) lw Date Received:-9/1W99 

% Moisture: N A Date Analyzed:-9/24/99 

GC Column: - Carboxen 1004 - OD: - 111 6 - Dilution Factm 1 

Soil Extract Vdume: NA - (PI) Soil Aliquot Vdume: - NA - (pi) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (P@L or PPMv) - cl* - Q 

74-82-8 Methane 6.5 



1 
ORGANICS ANALYSIS DATA SHEFT 

EPA SAMPLE NO. 
. .--*-- - - 

Lab Name: ENSR Contract: WLKOd 
... I .  - .. . -- - 

Lab Code: Case No.: SAS NO.: SDG NO.: 

Matrix: (soiUvater) water - Lab Sample ID: M8990175 
. . 

Sample wt / vol: - 32.5 ml (g/mf) Lab File 10: -KAT-W6 

Level: (iow/med) low Date Received:-NA 

% Moisture: NA Date Analyzed:-9/24/99 

GC Column: - Carboxen 1004 - OD: - 1 / 1 6 *  Diluticm Fadm 1 

Soil Extract Vdwne: NA - (PI) Sol Aliquot Volume: - NA - (PI) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (P* or P P h )  - IJglL - Q 

74-82-8 Methane 5.2 U ~ 



1 
ORGANICS ANALYSIS DATA SHEET 

. - EPA SAMPLE NO. - - -  - 

Lab Name: ENSR Conbad: L a o 1  

Lab Code: Case No.: SAS NO,: SDG NO.: 

Ma&: (soiVwater) W*- l+b Sample ID: LCS990f 75 

Sample wt I vd: - 32.5 ml (glml) Lab File ID: -KAT007 

Level: (lawlmd) low Date R6ceivd:-NA 

% Moisture: NA Date Analyzed:-9/24/99 

GC Column: - Carboxen 1004 - OD: - 1116" - Dlution Factor: 1 

Soil Extract Volume: NA - (PI) Soil Aliquot Vdume: - NA - (PI) 

CONCENTRATION UNITS: 
GAS NO. COMPOUND (P* or PPMv) - ~l!& - Q 

74-82-8 Methane 210 



1 
ORGANICS ANALYSIS DATA SHEET 

- EPA SAMPLE NO. 

tab Name: ENSR Contract: WP3906-28(B) MS 
. . - - 

Lab Code: Case No.: SAS NO.: SDG NO.: 

Matrix: ( s o W e r )  water Lab Sample ID: 9905 75-1 MS 

Sample wt f vd: - 32.5 ml (@mi) Lab File ID: KAT-023 

Level: (lowhed) low Date Redved:-9116/99 

% Moisture: N A Date AnatyZed:-9/24/99, 

GC Column: - Carboxen 1004 - 00: - 111tY- Dilution Fadoc 1 

Soil Extract Vdume: NA - (PI) Soil Aliquot Volume: - NA - (pi) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND ( c l f l  or PPMv) - IJ*, Q 

74-828 Methane 340 



I ORGANICS ANALYSIS DATA SHEET 

Lab Name: ENSR Con- - wP3906-28(c) MSD 
-- 

Lab Code: Case No.: SAS NO.: smE-- 
Matrix: (soiMw)  water Lab Sample 10: 990175-1 MSD 

I Sample wt / vd: - 32.5 ml (glml) iab Fh ID: -KAT-O24 

I Level: (lawlrned) low Date Received:-9/16/99 

% Moistwe: N A Date Anatyzed:-9/24/99 

GC Column: - Carboxen 1004 - OD: - 1 I1 - Ddlrtion Factm 1 

soil Extract Volume: NA - (pi) Sdl Aliquot Volume: - NA - (PI) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (P* or p m )  - P& - Q 

74-82-8 Methane 350 



3 
LABORATORY CONTROL SPIKE RECOVERY 

tab Name: - ENSR Contract: 

Lab Code: Case NO.: SAS NO.: SDG NO.: 

-Laboratory Control Sample No: LCSOl 

' - Values outside of QC iknits. 

COMPOUND 

Methane 

SPIKE 
ADDED 
(clan) 
205.0 

LCS 
CONCENfRAllON 

(vdI-1 

LCS 
% 

REC # . 

QC 
1 

LIMITS 
REC. 

50- 150 206.7 101% 



3 
MATRIX SPIKE I MATRIX SPIKE DUPLICATE RECOVERY 

,Name:- ENSR 

I - Lab Code: Case NO.: SAS NO.: SDG NO.: 

Matrix Spike - EPA Sample NO.: -WP3906-28 

Spike recovery: 0 out of - 2 - outside limits, 
RPD: 0 out o f  1 - outside limits. 

COMPOUND 
Methane 

Comments: 

SPIKE MSD MSD 1 

ADDED CONCENTRATION % % QC LIMITS 
(~fg/L) (MA) REC # RPD # RPD 1 REC. 



Mr. Paul Call@ 

Tetra Tech Nus 

1401 OvarhrkDr. 

suite 102 

Tdahasste, FL 32308 
. . 

RE: Katahdin Lab Bhunbc~ WW035 

Project ID: CNC Cllarf- 
project ~annger: Ms. ~ a r l n a ~ . ~ o b  
Ssmplc Receipt Date(s): 9/22199 

DaT Mr. Calligae. 

Plcase find m c l d  the foliowing information: 

Rcport of Analysis 

Quality Control Data Summary 

+ Chain ofCXIstody 

+ Confirmation 

Should you have any questions or comments concmhg this Report of Analysis, please do not 
hesitate to contact the project mwagcr listed above. This cover letter is an integral part of the ROA. 

We appreciate your continued use of our tabomtory amd look fmard to working with you in the 
future. The following signature indicates tcchnicai review and acceptmce of the data 

Sincerely, 

KATAHDIN ANALYTICAL SERVICES 

UOGun).WNa$ 
P.O. Box 710. Wcrrbrook, ME 04098 2 l O % 1 i b u l l r b S . ~ N H 0 3 8 0 1  
~ d :  (2071 874-2400 I%: 0 n54029 h~rp:J/karahdinlab+mm Td 1603) 431-5737 FP: (603) &33% 



SDG NARRATIVE 
KATAHDIN ANALYTICAL SERVICES 

TEmuTECIINUS 
CASE CNC CHARL~STON 

T h t ~ a a m p I t s ~ ~ m S ~ 2 2 , 1 9 9 9 a D d w a t ~ m m d c r ~  
Analybd Sawices work order mmrba WP4035 fix a bardcopy due date aEOctaba 22,1999. 

KATAHDIN 
Samult No. 
WP4035-1 
WP4035-2 
WP4035-3 
WP40354 
WP4035-5 
WP40354 
WP4035-7 

GEL 

The samples were logged in for the analyses specified on the chain of' custody fona All probfems 
e n ~ ~ a t a d r w o W d u r m g ~ a m p ~ e r e c P i p t ~ ~ b e G n d o a r m e n t e d a n t b t a p p ~ k ~ o f  
cnstodyfibrms. 

Sample analyxez have been performnd by the methods as notcd here& 

Volatile Omnic Anahis 

Three; soiVsediment and ten aqueous samples were received by the KataWu Analytical Services, 
Inc. GC/MS laboratory on September 22,1999 and were specified ta bt sndyad by USEPA 
method 82608 fbr the analyks lxmzim, toluene, ethyl-, xyhcs, hdTBE, naphdd-, d 
EDB. 

Analyses fbr this wodco&r were p e r b u d  an the 59734 (aqueon~), 5970-4 (aqueous), and 
5972-M (low ld soils) inseumeJlts. A VSTDOSO (50 ppb s t d a d )  was Pscd for& adming  
calibrationstandard ~ s t a n d a r d a n d ~ ~ w a c a s O ~ a t 5 O p p b .  

MGunryRmdNaS U O I A a & d N a I . ~ M W 1  
P.O. Box 720. Wsrrbrook. ME 04091 hrrpdllutabdinltb.com 7& (603) 431-5777 lk (603) a3356 
T& (2071 E74-2400 Fax (207) 7754929 



Sevcxal m d  integmicms were pcrfbrmcd due to split peaks; all hawe bcm flagged with a "Mu 
( ~ a o t h e p a t i n e n t ~ o n ~ . A I l % ' f l a g s b s r v c ~ d a ; t e d a r a d  
initialeabytheanalystperfbaningthcbtegdm I n ~ a I l " M n f h g s h b e c n n e V i c w e d  
andapprovcdbytheGC/MS supervisor. C o p i e s a f c a c h m a n u a l ~ a r c ~ i n t h c  
pertinent w o n  rep-&. 

No other protocol deviations were nattd by the volatile Orgaacs M. 

Three d h e s t  and nine aquaus samples were received by Katahdh Analytical services 
laboratory on September 22, 1999 fbr analysis in -dance with 8270C for a client specified 
PAH list of analytes. 

Exhadon ofthe soil sampfw occumd folIowiag USEPAmethod 3550 on S e p k d u  24 and 27, 
1999. A laboratmy control spike was artracted m each batch. Fxhadrn of all of the aqneaus 
samples d following USEPA method 3510 on September 23,1999. A laboratory cmdrol 
sample/laboratory control sample duplicate was cxfmcki in the batch 

Initral analyses of samples WP4035-5 and -6 yielded target anal* c o n d o n s  ovu the, uppa 
limit ofthe cafhratim curve. Reanalyses ocnured at 1:4 dilutions suwe&Uy. For each sample, 
both sets of data an included in this data package. 

Initial analysis of sample WP4035-3 yieldcd iutemal standard area rcwvtry dwiaiions. 
Reanalysis yielded similar results, admnbg m&x inmfamce. Both sets of data are incbded in 
the data package for this sample. 

S w e d  manual iukptiians wcrc pexfbnncd due to split peaks; an haw bccn flagged with a "M" 
bythedatasystw. A U m a r t u a l ~ m s h m b e e a d a t e d a n d i n i c i a l e d b y t h c ~ I e  
analyst Qnw of each manual iagmicm arc hcludcd in the data packagc. All mwnlnl 
hrtegrationshavebcenreviewedandapprovtdbythcGC/MS mpcrvk. 

340bunyRoodNm5 
P.O. Box 720. Warbroak ME 04098 

Z l O ~ l b d M 5 . ~ N H W 1  
hrrpJltrtat~dinlahm 

Tcl: 1207) 874-2400 Fax: (207) 775429  
a 66031 431-5777 Cir (643) -33% 



Metals A n M i  

' I h t ~ l e s a f ~ W a d c ~ W P 4 0 3 5 w a t p r e p a r e d P n d ~ f 9 r ~ i n  
lccardance wih the Test M- fix 3hhahg Salid Wasten, SW-846, NoMnba 1986, W 
Bdihu 

Aqueous- Katahdin Sample Nos. WP4035-(1-9) wen digested fix ICP analysk an 09/24/99 
(QC Batch Pl24ICWl) in accaPdance with USEPA l!ktbd 301OA IWaMin Sample No. 
w P 4 0 3 5 - 3 w a s ~ w i t h ~ c a t t ~ ~ a l i q n c r t s d a r i n g ~  

Soil-matrix btahdin Sample Nos. WP40354ll-13) wne digested ikr ICP amlysis an IW1199 
(QC Batch PJOIICSO) in aGcaadancc with USEPA Method 3050B. 'Ibe mcaslrrtd calcium (16.3 
m&) and sodhrm (11.5 mglkg) dtk pnparatioa blank that is asmkrkd with 
this QC batch d the lzbmhy's aoceptanoc limits. lhvcvex* bea~lst the neamrd c a b m  
d s o d i m n ~ o n s a f a l t a s s o c i a t c d ~ a n m a r e t b a n t e n t i m e s t h o s e o f t h c  
ptcpdanbla&nocorrdveacti~&required, 

ICP analyses of &itah& Work Order WP4035 sample digestam were pertbmtcd in accordanct 
-- with USEPA Method 6010B, using a Tkmo Jarrell Ash (TJA) Trace ICP spectroancta and a 

TJA 61 ICP spectrometer. All samples wnt analyzed within holding times and all QC criteria 
were met with th followhg cornmarts or ~ ~ ~ 0 0 s :  

Some of the results for run QC samples (ICV, ICB, CCV, CCB, ICSA, and ICSAB) included in 
the accompanying data package may have exceeded acoeptancc limits for same elernas. Plcase 
note that all client samples and batch QC samples associated with art+f& results for nm QC 
samples werc subsequdy reanalyzed for the analytts in @OIL 

Analysis of Mcrcw bv Cold Vapar Atomic Absomtion (CVAA) S m b t m n m y  

Aqueous-ma6 Kirtahdin Sample Nos. WP4035-(1,2,3,9) were digested for mercury analysis on 
09/25/99 (QC Batch PI25HGWO) in accordance with USEPA Method 747011 

Sail-matrix Katahdin Sample Nos. WP4035-(11-13) were fbr mermry anaEysis m 
10/07/99 (QC Batch PJ07HGS 1) in afcordance with USEPA Metbod 7471k Katahdin Sample 
No. WP4035-1 I was prepared with duplicate matrix- aliquots. 

Mercury analyses of Katahdin Work Order WP4035 sample were performed using a 
Lteman Labs PS200 amnykd mercury analyzer. AU samples mere a I d y d  within holding 
limes and dl run QC dais were met. 

~ & M h 7 R o d & . 5  2 ~ ~ W ~ R o d b ~ ~ f J H O f e O ~  
P.O. Bar 720. Wcubnook. ME 04096 L~~lltmMinlrhrorn T& (@I 431 -5777 lb 1603 a 3 3 5 6  
Td: (207) 874-2400 fix: (207) 775-4029 



Dr#toIC~faihnt,*mctbads~apprwcd~work*wP3906byKclly 
3 ~ ~ f o r t h c ~ o f ~ a a d s a t f a t e .  ~ ~ ( 3 5 3 2 ~ a d S . p l f a t c  
analyses ( 3 7 5 . 4 ) w c r c ~ a c c o r d i s g t o I h e U . S . E P A , U c t t t o d s ~ ~ A n a h r s i s d  
W- EPA 600/4-79420,1979, Rcviscd 1983. S* (E300) wen 
~ ~ t o t h e U . S . E P A " M ~ h h ~ m d ~ S ~ m  
&4mmmtd SamaItgn, EPA 6OO/R-931100, AugaPt 1993. h d y s a  fbr Salids-TPcal Residue 
(TS) b a v c b e m p a f a m r c d m ~ w i t h Y C c l a S r a d L a b a a a ; t a r y P r o g r a m ~ o d W a r k  
f o r - c m - .  

AUsamplcs~analyzcdwithinanalyciralhoMt.imrr.Noprahocd~ . . watn0tedbyt.k 
wet Chemistry hbomhy StafF. 

W(1CorayAadNo5 2 1 0 ' 1 R r R m d E h ) . ~ N H O Y l O l  
P.O. Box 720. Wcrrbrook, ME 04098 htrpdlbrahdinhb.com TcE (W) 431-m7 k (603) 4533% 
Td: (207) 874-2400 Fu: (207) 775-4024 



K
A

TA
H

U
N

 A
N

A
LY

TI
C

A
L 

S
E

R
V

IC
E

S
. I

N
C

. 
SA

M
PL

E 
R

E
C

E
IP

T 
C

O
N

D
IT

IO
N

 R
EP

O
R

T 
Te

l, 
(2

07
) 8

74
L2

40
0 

Fa
x 

(2
07

) 7
75

-4
02

9 

e
 

v 

C
LI

EN
T:

 
&

C
/ 

0
 3

 \
 - 

PR
O

JE
C

T:
 

c2
-m

 
(
2
8
 

PA
G

E:
 

/ 
O
F
 

4
 

CO
O

LE
R:

 
/ 

OF
 
3
 

I 
YE
S,
 

N
O

 
U

(C
E

PT
I0

N
S 

C
O

M
M

EN
TS

 
R

E
S

O
LU

TI
O

N
 

I 
1.

 C
U

ST
O

D
Y 

S
E

A
LS

 P
R

E
S

E
N

T 
I 

IN
TA

C
T?

 

2:
C

H
A

IN
 O

F 
C

U
S

TO
D

Y
 P

R
E

s~
FC

T IN
 T

H
IS

 C
O

O
LE

R
7 

3. 
C

H
A

IN
 O

F 
C

U
ST

O
D

Y 
S

IG
N

E
D

 B
Y 

C
LI

E
N

T?
 

4.
 C

NA
IN

 O
F 

C
U

ST
O

D
Y 

M
A

TC
H

E
S

 S
A

M
P

LE
S

7 

6,
 TE

M
PE

R
A

TU
R

E 
B

LA
N

K
S 

P
R

E
S

E
N

T?
 

6.
 S

A
M

PL
ES

 R
E

C
E

IV
E

D
 A

T 
4%

 +
I-
 2

7 
P

IC
E

 
PA

C
K

S 
P

R
E

S
E

N
T

 '@o
r 

N
? 

7.
 

O
LA

Tl
lE

S 
FR

EE
 O
F 

H
EA

D
SP

A
C

E?
 

8
. ?

'R
IP

 B
U

N
K

 P
R

E
S

E
N

T 
IN

 T
H

IS
 C

O
O

LE
R

 

9.
 P

R
O

P
m

 S
A

M
PL

E 
C

O
N

TA
IN

E
R

S
 A

N
D

 V
O

LU
M

E?
 

10
. S

A
M

PL
ES

 W
IT

H
IN

 H
OL
D 

TI
M

E 
U
P
O
N
 R

E
C

E
IP

T?
 

11
. S

A
M

PL
ES

 P
R

O
PE

R
LY

 P
R

E
S

E
R

V
E

D
"'

? 

12
. C

O
R

R
EC

TI
VE

 A
C

T
IO

~
 R
E

P
O

R
T 

F
L

E
D

?
 

N
IA

 - 

C
O

O
LE

R
 T

EM
P 

('C
 )

- 
N

A
 

' 

(R
EC

O
RD

 C
O

O
LE

R 
TE

M
P 

O
N

LY
 IF

 T
EM

P 
B

U
N

K
 IS

 N
O

T 
PR

ES
EN

T)
 

I 
> 

A
 

~
u
 w

 rp
.a

 (
d

 ~
it

b
n

8
1

 
ah

ao
. 

Y 
m

s
s

a
ry

) t
o 
da
cu
rn
on
t 
~

M
O

*.
 

tk
.t
 *
* ,

o
w

 
or
 -I 

co
c 

*-a, 
M

W
~

 
o
w
d
o
,
 n

8
~

a
1

 
c

w
b

 c
h

d
. ,.

S
,I).

 
.u 

ch
rd
c Y

 ~
u

lr
o

d
 

I1
 rm

p
k
a
 io

au
kr

d 
DH

 .d
ju

sh
w

nL
 r

o
w

d
 ve

lu
m

 a
d

 ty
p
r 

of
 o

ro
m

m
llV

o 
ad

de
d 



K
A

TA
H

D
IN

 A
N

A
LY

TI
C

A
L 

S
E

R
V

IC
E

S
, 

IN
C

. 
SA

M
PL

E
 R

E
C

E
IP

T 
C

O
N

D
IT

IO
N

 R
E

P
O

R
T 

Te
r. 

(2
07

1 8
74

-2
40

0 
Fa

x 
(2

07
) 7

75
-4

02
9 

LA
B 

(W
O

R
K

 O
R

D
ER

) #
 

k
b

 P
~
O
S
 

PA
G

E:
 

2
 

O
F 

3
 

C
O

O
LE

R
: 

d
 

O
F 
3
 

C
O

C
# 

C
 

SD
G

# 
-
 

D
A

TE
 I T

IM
E 

R
EC

EI
VE

D
: 

h
-2

 
4

9
 rc

 0
4
- 

- 

Ll
M

S 
R

EV
IE

W
 B

Y 
I P

M
: 

PR
O

JE
C

T:
 

c?
o 

bg
 

YE
S 

NO
 

I.
 C
U
S
T
O
D
Y
 S

EA
LS

 P
R

E
S

E
N

T 
I I

N
TA

C
T?

 
UP

' 
0
 

EX
CE
PT
IO
NS
 

C
O
M
M
E
N
T
S
 

n
 

3.
 C

H
A

IN
 O
F 

C
U

Sf
O

O
Y 

SI
G

N
ED

 B
Y

 C
LI

E
N

T?
 

@
'a

 
4.

 C
W
N
 O
F
 C

U
ST

O
D

Y 
M

A
TC

H
E

S
 S

A
M

P
LE

S
? 

d
 
0
 

5.
 T

EM
PE

R
A

TU
R

E 
BL

AN
K

S 
P

R
E

S
E

N
T?

 
0
 

6.
 S

A
M

PL
ES

 R
EC
EI
VE
D 
AT

 4
%

 +
I- 

27
 

@
I
 ~C

E
 

PA
W

 
PR

ES
EN

T 
a

t
 

N?
 

7.
 V

O
W

lE
S

 F
R

EE
 O

F 
H

EA
D

SP
A

C
E?

 

C
O

O
LE

R
 T

EM
P 

('C
 )
. 

N
A

 
(R

EC
O

R
D

 C
O

O
LE

R 
TE

M
P 

O
NL

Y 
IF 
fE
MP
 B

U
N

K
 IS

 N
O

T.
 P

R
ES

EN
T)

 

8.
 T

RI
P 

B
U

N
K

 P
R

ES
EN

T 
IN 

TH
IS

 C
O

O
LE

R
 
a
d
o
 

9.
 P
RO
PE

R 
SA

M
PL

E 
C

O
N

TA
IN

ER
S A

N
D

 V
O

LU
M

E'
? 

P
( 

a
 

10
, S

A
M

PL
ES

 W
lT

H
tN

 H
O

LD
 T
IM
E 

U
P

O
N

 R
E

C
E

IP
T?

 
Cf
 
'
 0
 

0
 

Er
 

u 
tl 

, 
1 1

. S
AM
PL
ES
 P

R
O

P
E

R
LY

 P
R

E
S

E
R

V
E

D
'')

? 

12
. C
OR
RE
CT
IV
E 

AC
TIO

; 
RE

PO
RT

 F
1E

07
 

I2 
d
 

N
A

 -
 

13
. ~

~
~

~
 PR

O
G

R
A

M
S 

(C
IR

C
LE

 O
N

E 
l 

C
O

M
M

E
R

C
IA

L 
C

LP
 

H
nZ

W
R

A
P

 
K

F
E

S
C

 
1 a

c
n

~
 a

c
~

c
r

 n
r

u
tm

 re
+

a
v
e
 ~
c
 m

a
tr

m
r
r
. 

1 



K
A

TA
H

ul
N

 A
N

A
LY

TI
C

A
L 

S
E

R
V

IC
E

S
, I

N
C

. 
S

A
M

P
LE

 R
EC

EI
PT

 C
ON
DI
TI
ON
 R
E
P
O
R
T
 

Te
l. 

(2
07

) 
87

4-
24

00
 

Fa
x 

(2
07

) 
77

5-
40

29
 

-
 

C
LI

EN
T:

 
) -

 I &
 

PR
O

JE
C

T:
 

C
-1

-D
 6

8
 

1
, C

U
ST

O
D

Y 
SE

A
LS

 P
R

E
S

E
N

T 
/ 

IN
TA

C
T?

 

2;
CH

AI
N 

O
F 

C
U

S
TO

D
Y

 P
R

E
S

E
N

T 
IN

 T
H

IS
 C

O
O

LE
R

? 

3.
 C

H
A

IN
 O

F 
C

U
S

TO
D

Y
 S

IG
N

E
D

 f3
Y 

C
LI

E
N

T?
 

4.
 C

k4
lN

 O
F 

C
U

ST
O

D
Y 

M
A

TC
H

E
S

 S
A

M
P

LE
S

? 

5.
 fU

A
P

E
R

A
TU

R
E

 B
LA

N
K

S 
P

R
E

S
E

N
T?

 

6.
 S

A
M

PL
ES

 R
E

C
E

IV
E

D
 A

T
 4

%
 

+
/-

 2
7 

9
 ICE

 P
A

C
K

S 
PR

ES
EN

T 
0

 N?
 

7.
 V

O
iA

Tl
lE

S
 F

R
EE

 O
F 

H
E

A
D

S
P

A
C

E
? 

8,
 T

R
IP

 B
LA
NK
 P
RE

SE
NT

 IN
 T

H
lS

 C
O

O
LE

R
 

9. 
PR

O
PE

R
 S

A
M

PL
E 

C
O

N
TA

IN
E

R
S

 A
N

D
 V

O
LU

M
E?

 

10
. S
AM
PL
ES
 W

IT
H

IN
 H

O
LD

 T
IM

E
 U

P
O

N
 R

E
C

E
IP

T?
 

11
. S

A
M

PL
ES

 P
R

O
P

E
R

LY
 P

R
E

S
E

R
V

E
D

"'
~ 

12
 C

O
R

R
EC

TI
VE

 A
C

T
IO

I;
 

R
E

P
O

R
T 

FI
LE

D
? 

YE
S 

N
O

 

0"
 
0
 

o
 
d
 

d
.

o
 

d
 

o 
d
 

o
 

0
 
d
 

w
 
0
 

a
 
u
 

5
.
0
 

E
r 
-
0
 

rz
l 

tl
 

0
 

El
' 

E
X

C
E

P
TI

O
N

S
 

0
 

LA
B

 (W
O

R
K

 O
R

D
E

R
) #

 

PA
G

E:
 

3
 

O
F 

3 
CO

O
LE

R:
 

7
 O

F 
3
 

--
--

--
--

 

D
EL

IV
ER

ED
 B

Y:
 

R
EC

EI
VE

D
 B

Y:
 

U
M

S
 E

N
TR

Y 
BY

: 

DA
TE

 I T
IM

E 
R

E
C

E
IV

E
D

. 

C
O

M
M

EN
TS

 
R

E
S

O
LU

TI
O

N
 

TE
U

P 
BU

NK
 

~
S

l
p

 
(*

el
=

 0
 ,
6
 

C
O

O
LE

R
 T

EM
P 

('C
 )

=
 

NA
 

(R
EC

O
RD

 C
O

O
LE

R 
a

u
p

 OW
 

IF
 YE

M
P 

UK 
IS

 N
O

T 
PR

ES
EN

T)
 

1 "' 
U

. I
 8-
 

(a
nd
 W

IY
U

I S
D

~
Y

 u n
~

a
a

a
fy

) to
 1-m

nt 
w

 w
e 

ra
m

hd
 *u

. w 
d

h
p

8
ic

k
8

, 
IIW

I 
~

k
k

.
 

ra
sI

IY
 I

I
~

 
*.
C

I v
e.U

Y 
.I
 L
( 

Y
m

dr
ed

. l
 m
m

ph
8 

n
p

v
h

d
 M

 ad
jm

h
n

t,
 m

w
d

 v
o

h
m

 an
d 
N

I. 
d
 w

a
m

Y
u

 ad
dd

. 

13
. .

W
U

Y
T

lC
A

L 
P

R
O

G
R

M
IS

 (C
IR

C
LE

 O
NE
) 

C
O

M
M

ER
C

IA
L 

C
Lp

 
W

R
*

P
 

0
 

0
 8 4
 

0
 

01
 

A
FC

EE
 

O
TH

ER
 (S

T*
n 

O
F 

LO
G

. 
IN

 N
OT

ES
I?

 







- - --- 
New England-= Laboratory ( 2 0 5 )  ' 874-2400 

CONPIRXATION Page 1 

ORDER NO WP-4035 Project Manager: Andrea J. Colby 
ORDER DATE: 09/2, 

REPORT TO: Paul Calligan PHONE: 850/385-- 
Tetra Tech NUS 

rn 
FAX: 850/385- k0 

I 
1401 m e n  Paxk Dr., Suite 102 DUE: 22 ~ C T  
Tallahassee, F'L 32308 FAC-ID: CNC CHARLESTON 

INVOICE: . ACCOUNTS PAYABLE PHONE: 412/921-7090 
. - TETRA T K H  NUS, INC. PO: N7912-P99264 

FOSTER PLAZA 7 ,  661 ANDERSEN DR. 
PITTSBURGH, PA 15220 PROJECT:CTO#68 

SAMPLED BY : T. THOMPSON DELIVERED BY: FEDEX DISPOSE: AFTER 21 NOV 

JTEM LOG NUMBER SAMPLE DESCRIPTION SAMPLED D A W m  RECEIVED MATRIX 
1 WP4035-1 22GLM0301 21 SEP 1137 22 SEP AQ 

21 SEP 1149 
21 SEP 1104 

m PRICE A M O W  
3 100.00 300 .OO 

Nitrate as N 353.2 3 30.00 90.00 
Sulfate 375.4 3 0.00 0.00 
Volatile Organics by 82603 SW8260 3 75.00 225.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 3 125.00 375.00 
Methane Subcontxact 3 95.00 285.00 

TOTALS 3 425.00 1275. 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATE/TIME RECEIVED MATRIX 
2 WP403S-6 25GLM050lD 2 1  SEP 22 SEP 

WP4035-7 25GLX0201 
AQ 

23, SEP 1615 

DETERMINATION METHOD OTY PRI CF: AMOUNT 
Volatile Organics by 8260B SW8260 3 7 5 . 0 0  2 2 5 . 0 0  
Polynuclear Aromatic Hydrocarbons EPA 8270 3 125.00 375.00 
Lead, Total 200.7/60.10 3 20.00 60.00 

TOTALS 3 220-00 660.00 

LABORATORY ORDEZ CONTINUED ON PAGE 2 



New England-ME Laboratory ( 2 0 7 )  874-2400 
CQNPIRMATTOEJ 

ORDER NO WP-4035 Project Manager: Andrea J. Colby 
ORDER DATE: 09/22/99 

@,REPORT TO: Paul Calligan PHONE: 850 /385 -9899  
Tetra Tech NUS FAX: 850/385-9860 

%+ 1401 Oven Park Dr., Suite 102 DUE: 2 2  OCT 
Tallahassee, F'L 32308 FAC.ID: QJC CHARLESTON 

INVOICE: ACCOUNTS PAYABLE PHONE: 412/921-7090 
TETRA TECH hUS, INC. PO: N7912-P99264 
FOSTER PLAZA 7 ,  6 61 ANDWEN DR. 

' 

PITTSBURGH, PA 15220 PROJECT: CTO #68 

I SAMPLED BY: T.THOMPSON DELIVERED BY: FFDEX DISPOSE: AFTER 21 NOV 

RR SAMPLE DESCRIPTION SAMPJISD DA-a IVED MATRIX 
3 WP4035-9 22GLM030lD 21 SEP 0000 22 SEP AQ 

DETERMINATION METHOD OTY PRICE AMOUNT 
Volatile Organics by 8260B SW8260 1 75.00 75.00 
Polynuclear. Aromatic Hydrocarbons EPA 8270 1 125.00 125.00 
Target Analyte L i e t  Metals, Total 1 100.06 100.00 

TOTALS 1 300.00 300.00 

JAOG NUMBER SAMPLE DESCRIPTION SAMPLED DATE/TIME RECEIVED MATRIX 
4 WP4035-I0 25TL00201 21 SEP 22 SEP AQ 

DETERMINATI METHOD O'FY PRICE AMOUNT I @ Volatile Orgnics  by 82608 SW8260 1 75.00 75.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATE/TIME RECEIVED MATRIX 
5 WP4035-ll 36SLB020405 21 SEP 1600 22 SEP SL 
. . WP4035-12 36SLB050405 2-1 SEP 1120 - 

21 SEP 1430 

DETERMINATION METHOD OTY PRICE A M O W  
Volatile Organics by 8260B SW8260 3 8 5 . 0 0  2 5 5 . 0 0  
Solids-Total Residue (TS) CLP/CIp SO 3 0.00 0.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 3 135.00 405.00 
Target Analyte List Metals, Total 3 100.n0. 300.00 
TPH Subcontract 3 7 5 . ~ ~ 0  225.00 

TOTALS 3 395.00 1185.00 

LABORATORY ORDER CONTINUED ON PAGE 3 



. - - - --- , - -  - - - - -  - 
New England-ME Laboratory (207) 874-2400 

CO#FLRMATION Page 3 

ORDER NO WP-4035 Project Manager: Andrea J. Col 
ORDER DATE: 09/22 

REPORT TO: Paul ralligan PHONE: 850/385-9 
Tetra Tech NUS 

%) 
FAX: 850/385-5 3 

1403 Oven Park Dr., Suite 102 DUE: 22 OCT 
Tallahassee, FL 32308 FAC. ID: CNC CHARLESTON 

INVOICE: ACCOUNTS PAYABLE PHONE: 4121921-7090 
TETRA TECH NUS, INC. PO: N7912-P99264 
FOSTER PIrAZA 7 ,  661 ANDERSEN DR. 
PITTSBURGH, 'PA 15220 PROJECT: CrO #68 

SAMPLED BY: T-THOMPSON DELIVERlSD BY: FEDEX DISPOSE: AFZTER. 21 NOV 
. . 

DESCRIPTION SAMPLED DATE/TIME RECEIVED MAT%= 
6 WP4035-4 25GLM0101 21 SEP 1205 22 SEP AQ 

WP4035-5 2SGLMO501 21 SEP 1705 

DETERMINATION METHOD o m  PRI CE: AMOUNT 
Volatile Organics by 826OB SW8260 2 75.00 150.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 2 125.00 250.00 
Methane Subcontract 2 95.00 190.00 
Nitrate as N 353.2 2 30.00 60.00 
Sulfate 375.4 2 0.00 0.00 
Lead, Total 200.7/6010 2 20.00 40.00 

TOTALS 2 345.00 690.00 

ORDER NOTE: QC-11+ W/NARRATfVE 
DD (KAS007QC-DB3) 
CNC CHARLESTON 

REPORT COPY: MS. LEE LECK 
TETRA TECH NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR. 
PITTSBURGH, PA 15220 
REPORT & DISK 

INVOICE: With Report TOTAL ORDER AMOUNT 
T h i ~  is NOT 2' %A~~@ 

AJC/BKR/WEST . AJC ( dw) 
09-29Please contact KATAHDIN ANALYTICAL SERVICES promptly if you have any questi 



KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

- R& Note ' NotsTuR .- 



KATAHDlN ANALYTICAL SERVICES 
Summary of Report Notes 

Repor! Note Note Text 
-- ---- --- 

Internal standd area($) aru art d alterb. Rmmtysk cwdirmdmwa intcrfaams 

Sam* d i  requLed fw quantitah of one or mom target snalyks: thudom. r- w w  
h- Quantitam Lerel (PQL) could not be achhed. 



1 

INORGANIC ANALYSIS DATA SHEET 

h b  Nnmt: Kntrbdia Aulytial Servicrr Clicmt F& ID: 25GtMOIOl 

Ma*. WATER SDG Name: W.4035 

Pcrrc~t SOU& 0.00 Lab Stmpk ID: WP4035-004 

Conccatratioo U n l  (a@ or mg/Kg dry wdght): ug/L 

W N a  Anrlyte Coaccntrrth C Q M :DF 

7439-92-1 LEAD 3 9  B P 1 

Comments: 

FORM I - IN 



: WP-4035-4 
CuBIr: &dL cSu .gan  m: 10/20/99 

Z k t ~ a T d l l R l S  EO Eb. : N79U-P99264 
1401 Olrm Pa& lk. , Suite 102 m e e t  : CI13 #68 
-, FL 32308 

N i t x a t c  as N 
sulfate 

PQ ( ~ c a l ~ ~ ~ )  representslalxaatmy~Umitsaadmymtrcflecta;irrile- 
specific repcazing limits. Sample-specific limits a m  U c a t e d  by results m t e d  with ' dm. 

.kO Cunn Ruui M 5 2 l O W a r R a d N P S . ~ N H O ~ I  
P.0. Box 720. \Y'tsrhrook. ME 04098 l ~ ~ ~ l ~ : i l L r a M i j , l ~ h x a t n ~  Td: ((n3) 43 1-5777 hr: (m) 436-3356 
Tc1 (267) 874-1400 Fax: 1207) 775-4029 



Clhnt: PaJCeCOn 
Tetra Tdch NUS 
1401 Ovsn Prlr Dr. 
sub 102 
T ~ F L J 2 3 0 8  

Pmj.r): C N C C H A R L E m  

KATAHDlN ANALYTICAL SERVICES 
REPORT OF ANALTTCCAL RESULTS 

WP403!&4 
HIP4035 
twm 
Mgt24 'Sm 
CTO W68 
t#A 

EPA 8270 -- 
Smpk-aiptkn VMrbt &npl.dDllr -&Data - 6 y  Eawchod AMtya - -- 
25GU(0101 AQ P121EBg mhB m. UP EPA351Q KRT - .- --- 

gun& Merhodm 
C ~ p o u n d  R.wll U* DF Pal WL 

N4PHRWENE 4 0  upn 1 -0 10 10 
2UETHYlMWHlHMNE (10 rrpl. 1.0 10 10 
ACENAPHTHYLENE 4 0  ugll 1 .O t O  10 
ACENAPHTHENE 4 0  ugk 1 .O 10 10 
FLUORENE el0 uglL 1 A 10 10 
PHENANTHRENE <lo ~ I L  1 .O 10 10 
ANTHRACENE c10 @L 1 .O 10 10 
FLUQRANMENE el0 u& 3.0 10 10 
PYRENE el0 l@L 1.0 10 10 

~ ~ ~ N " f " R A c E N E  4 0  ugR 1 .o 10 to 

- 1 0  ugll 1 .O 10 10 
BENZq3jFLUORANTHWE <lo uglL 1.0 10 10 
BENUI[KJFLUORANTHENE 4 0  ugL t .O 10 10 
BEwqqPYRENE <lo ugR 1.0 10 10 
INDENO~1.2.3CD~PYRENE 4 0  ug/L 1.0 10 10 
OIBEwA,H]ANTHRACENE 4 0  ugll 1 .O 10 10 
0ENZaG.H. IIPERYLENE 1 ug(L 1.0 t 0 10 
NITROBENZENEDS 64 % 1.0 
2-FtUOROBIPHENn 72 % 1.0 
TERFHENYL-Dl4 97 % 1.0 



cknt PaulCdEga 
Tetra Tedl NUS 
1401OwnmDL 
suits tm 
T.llahrssbaFL32308 

PtaJ. ID: C N C C H M E S T ~  . 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYflCAL RESULTS 

srmpk - 
cam- Ftanult thns DF Pal- PQL 

BENZENE d Uen 1 -0 5 5 
TOLUENE 4 d 1 .O 5 5 
1 . 2 4 l E 4 R ~ E  *5 WiL 1.0 5 5 
ETHYLBENZENE Cg * 1.0 5 5 
-NE ( 5  L a  1.0 5 5 
MTBE 4 I .O 5 5 
TOTM m E N f  S <5 t19n 1-0 5 5 
DIROMOFLUOROM€lliANE 96 % 1.0 

Repoft Notes: 'a 



1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: Kabbdin Amiytial Smlcer Clkrt Fkld IE): ZGLM0501 

Matrix: WATER SDGNamc WP4035 
- 

Pcrerat Solids 0.00 Clb SImpk ID: WP403S-W 

Coneeatration U n h  (rJL or mgMg d q  weight): ug/L 

CASNo. Andy& Coaantmfh C Q 'M DF 

7439-92-1 LEAD 73 P 1 

Comments: 

FORM I - IN 



cLma: - - .  
TotraTdlm 
1402 Ovee Pdc Dr., suite 102 
TdLlahaseee, FL 32308 

FQL Emcticdl Quantitaticn Ievel) lakxxaw re.+- limits atld may not reflect saapl 
spe~ific reparting lbits. Sarrple-specific limits axe U c a t e d  by Rsults annotated w i t h  ' c@ valu 

."10 Gunrv Rnad ka. 5 Z I O W ~ I ~ M ~ . ~ N H ~ ~  
t I . 0 .  Box 710. 'X1errbrook, ME 04098 htt l ~ : / / L ~ r ~ h d i n l ~ l ~ ~ a ~ m  lid: (603) 431 -5777 h (603) 436-3316 
Tcl. 12071 874-24QO Fax: (107) 7 5 4 0 2 9  



KATAHDIN ANALYTICAL SERVICES 
REPORT OF RNALTTCCAL RESULTS 

Tstn fa& NUS 

- 1401 &al m or. 
sun0 102 
T-, FL 32348 

F'mj.lD: CNCCHARLE.m 

HR4035-5 
WP4035 
twm 
m12pB9261 
CTO 1Y88 
NIA 

EPA 8270 
w3w99 -- w S a m p h d m  M'UaCm Edm W d q  mY.thod 

- - 

2mAMWl M1 WZllsB aZ2m W398 UP =A3510 KRT 

WRENE 

CHRYSENE 

I 

.- Report Nab: E. A-1 

Compound 



KATAHDlN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Cfknt: P a u l c a ~  
Tstre Tseh NUS 
1401 OvLn Park Dr. 
wte  102 
Tellehrwssa FL 3PMI 

Pr0j.m CNCCHARLESMN 

Lab Numbm 
SDG: 
Repatme 
PO )lo. : 
prai.et. 
XsoWx 

bth& 
D.t .kutyxd:  

WP4035.50L 
WP4035 
1 w m  
N7912-P99264 
CTO M8 
NIA 

EPA 8270 
tw1m 

- -. - 
25GU(0501 AQ 912t189 gMIgg m U P  PA3510 KRT 

NAPHTHALENE 
24ETIiYLNAPMHALENE 
ACENAPWHMENE 
ACENAPHTHENE 
FLUORENE 
PHENAPFMMNE 
ANTHRACENE 
FLUORANHEN€ 
PYRENE 
BENZqApwTHRACENE 
CHRYSENE 
BENZo[e]FLUORANlWENE 
BENZO(l<lFLUORANTHENE 
BENZO(A]PYRENE 
INDENofl,Z,34DJPYRENE 
DIBENyA,H]AMHRACENE 

BENZO[G.H.I)PERYLENE 
NITROBENZENE-D5 
2-FLUOROBIPHENYL 
TERPHENYLD14 



Ploj. lD. CNC CHARLESTON . ' 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

wa55 
HIP4035 
10/6199 
m12439m4 
mn6E 
NIA 

wa26fJ . 
g(p(Q9. 

-pound Rea& Unl(r 

BENZENE I27000 ugA 
TOLUENE ~~ & 
12-DIBROMOETHANE a UE+fL 
E T H n B W E  4300 ugR 
NAPHTHALENE Ugrl 
MTEE I93m d 
TOTAL XYLENES I- UgR 
MBROMOFLOOROMETHANE 83 % 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Clknl: PaJCalligan 
Teh Tsch NUS 
1401 Own Pak Dr. 
Su#s 102 
TdmaSsm.FL3P08 

Rag.lo: CNCCHARCESTON 

BENZENE 
TOLUENE 
1 . 2 - D l m ~ H A N E  
ETHYLBENZENE 
-E 
MTBE 
TOTAL XYLEMES 
DlBROMOf LUOROMETHANE 
t .2-DICHLOROETHANE-D4 
TOLUENE-LIB 
P-BROMOFLUOROBENZENE 

25coo 
35000 
4000 
3000 
5700 
33000 
12000 

105 
l t t  
102 
100 



1 
INORGANIC ANALYSfS DATA SHEET 

Lab Name Katrhdia A n i m  Servlrcs Client Field ID: ZSGLMOSOt D 

Matrix: WATER SDG Nuac: UT4035 

Fucwt Solidr: 0.00 Lab Slmpk ID: WP4035-006 

Conceatmtba Unfb {ug& or mgKg dry welgbt): u& 

. CASNa AnrByte Conccntrrtlom C Q M ,DF 

7439-92-1 LEAD 7.0 P 1 



Clknt: P a d m  
Tdra Tsch NUS 
i401QwnmI)r. 
sune 102 
TawumeeFLJZJbB 

Pr0j.m: C N C c w m  

KATAHDlN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

IabIrlunrbw: 
SW: 
Rapartcbm 
W k :  
proJ.ct: 
Xsolldr: 

Method: 
W h I y z d :  

w4035-6 
w4535 
1wm 
NTQ12p89284 
CTOm 
NIA 

EFA8270 ~ 

813(ygB 

S m p h  Dnalptbn vrrix SUnpkdDaM W d b r b  U D 8 t a  M d B y  €xLy.thod h l y r t  

25GUM#01D ' AQ mi99 WZ2Q0 w3l99 UP EPA 3510 KRT 
- 

N A W l M E N E  
2-METHYLNAPHMALENE 
ACENAPHTHYLENE 
ACENAPHTHENE 
FLUORENE 
P H E r n R E r n  
ANTHRACENE 
FLUORANTHENE 
PYRENE 
BENZqAWHRACENE 
CHRYSENE 
BENZO@]FLUORAMHENE 
BEWqKJFLUORANTHENE 
BENZOIA]PYRENE 
INDEN01 t .2,XD]PYRENE 
Dl BENZ[A.H]ANTHRACENE 
BENZO[G.H.I]PERYLENE 
NITROBENZENE-DF, 
2-FLUOROBIPHENYL 
TERPHENYL-014 

Page 1 of 1 ~ 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Tcbp Tech NUS a - pad- 

- tun Own Pork Dr. 
SuiU 102 
Takbssea.FL3W08 

h m p k  OIIcrlption Il.hh LkmmDsM R.e'dD.b WDPI. WdBy Edy.thod kutyd 
- 

2SGLLMl501D AQ gRllS w2ZW wW99 LAP EPA3510 KRT - - .  - - 
Smpl, y.thod 

Compamd ~ . t u l t  w DF WL WL 

NAPHTHALENE - 470 * 4-0 40 10 

Z-MEMrWIP- 170 & 4.0 40 10 
A E M W W W U N E  * %A 4.0 40 10 
ACENAPHTHEFIE (40 w 4.0 40 10 
~ U O R E N E  4 0  uglL 4.0 40 10 
PHEElANTHRENE 4 o  udL 4.0 40 10 
ANTHUACENE 4 0  W& 4 8  40 10 
FLUORAHTHENE 40 w 4.0 40 10 
PYRENE 4 0  U& 4.0 40 10 
BEHZ~AjANTHRACENE e CHRYSE, 

4 0  WL 4.0 40 10 
fJ@- 4.0 40 30 

- B E N Z ~ ~ W O R A M H E N E  40 d 4.0 40 10 
BEWQK'jFLUORANTHENE 40 d 4.0 40 $0 
BENtqAIPYRENE 4 0  @ 4.0 40 10 
INDEbfqI.Z.XO]PYRENE 4 0  4$L 4.0 40 10 
DIBEmH]ANTHRACEN 4 0  d L  4.0 40 10 
BeNzO[G,H.rlpERYLEN€ 4 0  ug/t 4.0 40 10 
NITROBENZENE-05 DL Yo 4.0 
2-FLUOROBIPHENYL DL % 4.0 
TERPHENYL-Dl4 DL % 4.0 



KATAHOIN ANALYTICAL SERVICES 
REPORT OF ANALYIICAL RESULTS 

Clint: PadcalkIan 
TsbaTsdr W S  
1401 Ovai Pak Dr. 
Suits 102 
T.lhhorrea.FL32308 

Raj.Ek CNCCHARLEm 

BENZENE 
TOLUENE 
12-MBROhloETHANE 
ETHYLBENZENE 
NAPMHALENE 
MTBE 
TOT& XYLENES 
DIBROMOFLUOROMETHANE 
12-DICHL0ROElHANE-I 
TOLUENE48 
PBROMWLVOROBENZENE 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Clkne W C a l l i  
Tsba Tedl NUS 

.- 1401 Ovcn Perlr Dr. 
SuYs 102 
T-n32308 

Pmj.l):CNC-m . 

mlSumkr:. 
8b0: -- 
POW: 
w- 
%sow: 
Mdh& - 
DaisAdyZmk: 

canpound 

BEWNE 
TOLUENE 
1 f -01BRmoEmwE 
EYHnENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYtENES 
D I B R O M O F L U O A ~ E  

.- Ram Nates: J. 0 2  



I 
INORGANIC ANALYSIS DATA SHEET 

h b  Name: KmtrbdL Aaalybl Serviar Clicnt Field ID: 25GLX020 1 

Ma*: WATER SDGNamt: Wq4035 

Percent Solids: 0.60 lab Sample ID. WF4035-007 

Cooccutntion Units (ufi or mgMg dry wdgbt): ufi 

Comments: 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

EU: P r l U p n  Lab tdumk WP4mS7 
TcbD fdl UUS 8W: v4?4035 

% "  

1401 Oval FWc Dr. lbpatI)rG: 1M199 
Slrits 102 PONO.: rn¶2-P992& 
1- R 32368 prali.ct: CTO #68 

Pr0j.m CNCCHARLESTON %- NIA 
€PA 8270 

DlbAnrly#d: glj0199 

Srnpk-. Vmbr Smp&dD.lr W d h b  btLDdr WdBy &Method AmIyst --- - -- 
~~1 kQ 9(21189 8122199 w238B UP EPAS10 KRT - 

hmpk - 
Compound Result Unitr DF Wt WL 

NAPHTHALENE el0 u#L 1.0 10 10 
2-METHYLNAPHTHALENE 4 0  W& 1.0 10 10 
ACENAP- 4 0  iQk 1.0 10 10 
ACENAPHTHENE <lo ug/L t.0 10 10 
RUORENE 4 0  uO(L 1 .O 10 10 
PHEWWTHRENE 4 0  u@ 1 .O 10 10 
ANTHRAENE 4 0  usll 1.0 10 10 
F L B  4 0  UQA 1.0 10 10 
PYRWE 4 0  ug/L 1 .O 10 10 
B E N Z q A ~ C E N E  <lo UgfL 1 -0 i 0 10 

- CHRYSENE el0 tgk i.0 10 10 
BENZWFLUORANTHENE (10 ugll 1 .O '10 l o  
BENZMFLVORAMHENE 4 0  ugk 1 .O 10 10 
BENZqAlPYRENE 4 0  ugA 1 .O 10 10 

lNDf NO[l.2,3-CDIPYRENE <I0 ugR 1 .O 10 10 
D B E ~ A , H W M C E N E  4 0  ugL 1 .O 10 10 
BENZO[GH,I]PERYLENE +lo ugll t.0 10 10 
NITROBENZENE-DS 46 % 1 .O 
2-FUKIROBIPHENYL 56 96 1 .O 
TERPHENYL-014 61 % 1.0 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Client: PdCofligen 
Tcba Tech NUS 
1401 Own Park Dr. 
Suils la2 
TalWIwaFL3M08 

-Kk CNCCHAFZLESTON 

IabNunkr: 
806: 
lbpatm: 
Pa no. : 
Ro/Kt: 
%Solktr: 

y.thod: 

LmShtpmd: 

BEN;ZENE 
TOLUENE 
1.2-DIBR-E 
EMVLBENZENE 
NAPImiALENE 
MTBE 
TOTAL XYLENES 
DIBRWOFLUOROMETHANE 
12-MCHLOROEMANE-04 
TOLUENE-Da 
P-BROMOFLUOROBENZENE 



b b  N8mt: b h b d i n  A u d f l d  S C ~ ~ C C I  h m p k  rn PBWWlCW! 

a M*trtr: WATER SDC; Name WP4035 

Qc Bstcb ID: P1241CWf 

Cononlhtlon Units (ug& or mg/Kg.dry weight): u#L - RESULT C 

ALUMfMJM 19.080 B 
AUTiMOraY 1.810 U 
ARSENIC 2.070 U 
BARNM 1.810 B 
B E R W  0330 U 
CADMIUM 1.940 U 
(2acluM 27.640 B 
CHROMIUM 4310 U 
COBALT 4.450 U 
COPPER f .620 U 
IRON 8.920 B 
LEAD 1.090 U 
MAGNESIUM 17.160 U 
MANGANESE 0.970 U 
NICKEL 13210 U 
POTASSIUM 449.540 U 
SELENIUM 2.570 U 
SILVER 2.540 U 
SODIUM 84.140 B 
THALLIUM 4.490 U 
VANADIUM 3.580 U 
ZINC 5.190 B 



c r i -  PsulWwn 
Teba Tsch Nus 
1401 Oven Pair Dr. 
wte 102 
Tdbharsee. F L 32308 

pmdm CNCCHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULT§ 

lllR4035-a 
wpm35 
twm 
i'J7912-mm4 
CTO m 
WA 

EPA 8n0 
1wm 

25GU0401 Aa W21199 8122199 gMlss UP EPA 3510 KRT 
- - - 

Compound 

NAPHTHALENE 
Z-MElHYLN4PHlHALENE 
ACENAPHWYLEM 
ACENAPHTHENE 
FLLlORENE 
PHENANTHRENE 
r n R A C E N E  
FLUORAMHENE 
PYRENE 
BENZO[AJANTHRACEM 
CHRYSENE 
BENZO@lFLUORANTHENE 
BENZWFLUORANTHENE 
BEMqAIWRENE 
INDENO[I 2.3-CDIPYRENE 
DtBENZ[A.tr]ANTHRACENE 
BENZO(G.H.I)PERYlENE 
NITROBENZEFIE-05 
2-FLUOROBIPHENYL 

--. 
%port Notes: A-1 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL. RESULTS 

Clknt: PaulCall i  
Taba Tsch NUS 

- 1401 Ovsn Pwk Dr. 
Su#s 102 
TddmSsea.FL32308 

Proj. lo: D:CNCCHARLESrOCJ - 

$unplr 
Campound R a d l  Unttr OF PIY PQL 

BENZENE ~5 Uen 1.0 5 5 
TOLUENE a5 * 1.0 5 5 
1.2-DIBROMM+HANE (5 w 1.0 5 5 
NYLEENtENE 4 u0n 1 .O 5 5 
MPHTWENE 4 uSn 1.0 5 5 
MTBE 1 3  ugR 1.0 5 5 
TOTAL ~ E N E S  d Uan 1.0 5 5 
DIBROMOFLUOROMETHANE 88 X 1.0 
1.2-DICHLOROETHANE-M 87 % 1 .O 
TOLUENE-08 96 % 1 -0 
P4ROMOFLUOROBENZENE t O 1  % 1 .O 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Clknt: Paul rallipgn 
Tetm T a& NUS 
I401 Own Pak Dr. 
Sulk 102 
Tallahsm, FL 32308 

-1D: CNCCHARLESTON 

Jwnpl. u.thod 
c~mpound ~ e r u n  unii~ DF WL WL 

BENZENE <5 w- 1 .O 5 5 
TOLUENE (5 UdL 1 -0 5 5 
12DIBRWOEfWE 6 U@ 1 -0 5 5 
ETHYLBENZENE (5 uon 1.0 5 5 
NAPHTHALENE <5 u0n 1.0 5 5 
MTBE <5 w 1.0 5 5 
TOTAL XYLENES <5 'J@ 1 .O 5 5 
DlBROMff LUOROMEFHANE 88 % t.0 

Report Notes: 

Page 1 of 1 
0000045 



3P 
PREPARATfON BLANKS 

Lab Namc:Kttrhclin Aulyt ial  Scrviecl 

- MlQW SOL SDG Name: WPdd35 

QC Bat& ID: PJOIICSO 

U,m 9223 B 
ANmfOW -0205 B 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCRlM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESlUM 
MANGANESE 
NrcxEL 
POTAsSllJM 
SELENIUha 
SILVER 
SODIUM 
THALLTUM 
VANADIUM 
m c  



7 
LABORATORY CONTROL SAMPLES 

Mat& SOa SDG Name: WP4035 

QC Batch ID: PJOlICSO 

Conemtmtbn Uaib (&L or mgMg dry weight) mglKg 

A..lYtc TRUE HNJND %R Lmm3 (%) 

AL- 
ANTIMONY 
ARSENIC 
BARIUM . 
BERYLLIUM 
CAD- 
CALCIUM 
CWROMRlM 
COBUT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

FORM W - IN 



3P 
FREPARbTlON BLANKS 

Lab Name: fitahdin Andytical Seniocr Slmpk ID: PBSPJO7HGS 1 

~oaecntrrtk. ~ n b  (r* or m m  dry -1: m g l ~ g  

'Analytt RESULT C 

MERCURY 0.0 I 0  U 



7 
LABORATORY CONlROL SAMPLES 

Mntrtx: SOL SDG Name: W4035 

Concentration Unitr (ug/L or mgXg dry v@gLt): - TRUE FOUND K R  Lml.ms 
MERCURY 1.8 232 128.9 54 146 

FORM M - IN 



lab Name: Katabdin A n a ~ l ~ S c n i c e r  Snmpk ID: PBWPUQICWI 

Mttlx: WATER SDC N a m ~  W 0 3 5  ' 

QC Bat& LD: PI24ICW1 

m RESULT C 

AUlMINUM 
ANTlMONY 
ARSENlc 
B m  
B E R W  
CADMUM 
CALUuM 
CHROMIUM 
COBALT 
COPPER 
IRON 
L W  
MAGNES.IUM 
MANGANESE 
NICKEL 
POTASSIUM 
s m  
SILVER 
SODIUM 
T H A U m  
VANADIUM 
ZINC 



7 
LABORATORY CONTROL SAMPLES 

Lab Name: Katabdin Analytical Services Slmplc lD: LCSWP124ICW 1 

Matrix WATER SDG Name: WPM35 

QC h t c b  ID: FQ4ICWI 

AL- 
m O N Y  
ARSENIC 
BARRJM 
BER- 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SELENRJM 
SILVER 
S O D m  
THALLIUM 
VANADIUM 
ZrNC 



Lab Name: Khtabdim Analytical Scrvlcu Sampk II): PBWPI2SHGWO 

Cwccntratbn Units (+ or m m  d q  weight): qgL 

RESULT C 



Lsb Name: Katrbdin h l y t h 1  ScrviCtt Srmpk ID: LCSWDSHGWO 

Nlrtris WATER SDC Name WP4035 

Codnntmtka Units (ug& or mg/Kg dry migh?) ug/L 

Amrptc TRUE FOUND %R - (W 
MERCURY 5.0 4.86 972 110 120 

FORM M - IN 

0000065 



Clieat Fkld ID. 22GLM060 1 S 

SDCNamc: : -35 

Lab &mpk ID; WP4035-003S 

Coaecntrha Unfh (w or mg/Kg dry weight): ugk 

spilroa hm* SP* Control Limits (%R) 
-m S.apklkdt C C - M d t d  %R Q Lorr Hgb M 

ANTIMONY 
ARSENIC 
BARlm 
BERYI-UW 
CADMIUM , 

C A L m J M  

CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 

MANGANESE 

-- 
POTASSIUM 

Sra-ENNm 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 

ZINC 

Comments: 



Lab Nsmt: Katabdh AnrlyWl Servlca Chat FieW ID: 22GLM0601S 

Nlrtrk WATER SDCNamt: WPM35 

CALcmM 

CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESNM 
MANGANESE 
NICKEL 
POTASSIUh4 
SELENIUM 
SlLVER 
.SODIUM 
THALLIUM 
VANADrUM 

ZMC 

sport 
Added %R Q 

Commenls: 



Lsrb Narc: ICIfahdla Anrlyticrl Senica Clknt Fkld ID: 22GLM0601 

- Matrix WATER SDGNsmc: WP4035 

Percent SoUdr: 0.00 Lmb Sampk ID: WP4035-003 

. . Coaccntratba Units (e or m@Q dry weight): ug/L 

AaltYtt COPtrolUmib SpiLtRaaIt C SpllrCDmp h i t  C RPD Q .M 

BARNM 
BERYLLIUM 
CADMNM 
CALCNM 
CHROMIUM 
COBALT 
COPPER 

IRON 
LEAD 
MAGNESIUM 
MANGANESE 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 

Comments: 



lab Name: Kltahdin Aarlytk.l Sen4ces aknt F%Id ID: 36S1SQ204MS 

Percent Solidr: 755 l a b  Sampk ID: WP4035-0 i 1s 

Concentmtbn V n b  ((opn or mgMg dry weight): mglKg 

s* m m f l  Spike ControlLimrtr(%R) . 
h m  Sample Result C RcrPlt C Added KR Q Low HIgh M 

MERCURY 03277 0.1696 0.18 87.8 75 125 . CV 



Lmb Namc: fifrbdla Smites 

- 
M.trbr: son 
Percent Sdldr: 753 

5A 

SPIKE SAMPLE RECOVERY 

CUrat Fktd ID: 3 6 ~ O s 0 5 S  

SDGNamc: WP4U35 

Lab Slapk ID: -35-011P 

s w  B-pk S P ~  Control Limits (%R) . - s.mplc R e d  C Rera# C AdW %R Q HiLb 

MERCURY 03739 0.1 696 0.18 113.5 75 125 CV 



Lab Name: atahdin A.lrrrlyticrl hvka  Clknt Fkld lD: 36SLBM0405 

Mttrk: SOL SDG Name: WP4035 

Pttccnt S o k  755 hi, Slmpk ID: WP4035-01 I 

Concatratha Unfb or mgKg dry weight): mg/Kg 

Amlptt Conbd Limtta Spatr RcruIt C Spike h p  Raalt C RPD Q M . 

MERCURY 03277 0.3739 132 CV 



- m: Paul alum 
'MXaTdl l J l lS  
1401 IZr., suit@ 102 
Tallabaeeec, F% 32308 

- - -  

lmllmzmm - - -  
_-_------------- I-----------"-----------  -------- ---------- ------ -----_--___ ---___ 
h l l t A t e a t 3 N  - .  09-23-99 ng/L 353 -2 <a. 050 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -------- ---------- ------ ----_____-_ -_____ 
P l Z l  (-oEmti-tim-) ~ ~ ~ i l d U & m y m c ~ . ~ p l e -  

specific rcposting lindts. Sapk-qedfic l im i t s  are aduated . . l?y results amotatcd w i t h  l e v  valuc~. 
Sa c#er letter for a d d i t i d  iniaunaticn 

10/19/99 

Lab -: WP4035-5 



-------------_-__C1--------- -------- ---------- ------ ------------ ---I-------- ------ ------ 
N i t I a b a ~ N  09-23-99 4 L  353 .2 1-00 0.906 91 -------- --..---_-__ ------ ------------ --."--------1 ----*-- ------ ----c- 
*m(=icalmeXevcl)---lfmitaan;lqP3t--c- 
specific :regartkg l i m i t s .  Sarple-spedfic Uts axe f a d i d  by d t a  anmtatd w i t h  'cn value8. 
See c m z r  letter for infomatian 



e- m 
. . 

QC- - 
ZimLYm ~ I ] N I I I S  - *pgk Rmmr RIP #I 61R) I m R s K l l J Z S  
- ____C__ - - - -  -___---- ---------- --*--- -_--------- -I---------- ------------ --------- ---_--__ -----_ 
Nitratt a8 09-23-99 ng/L 353 - 2 0.050 4 . 0 5 0  <O -050 -0.00 

bl 
________---- ___----- --I------- ------ ----c---_-- ------------ ------*-c--- --c1----- ----*--- ----__ 
*PQ& (PracticalQumtitatiaikvd) ~ ' I r t m a + m v z ? q ? o e t l a g l i m i t s a n d # y ~ l D t ~ ~  

specific Wts. !3mple-specific Mte xm hx?icated by d t s  mmtated with d u e s .  
See cover letter for additimal llafuzmtiui 



+PC& (PrrrctiralQuantitatiukIcvell ~ ~ r q m t h g l i m i t s z t x l n r a y n o t r e f l e c t s a n p l e -  
specific repdxg  limits. Sqde-specific l i u d t s  are idicated by re6ults ammtatd with I< values. 
See cuver let- for d3itimaI. infcamtica 

.MI Cuuncy b d  KO, ) ZlO~RmdNaXIbmm*bNH03801  
P.O. Bur 120. U'cvbrook. ME 04098 l t ~ ~ ; ~ : i l L ~ ~ ~ M i m I ~ l ~ . ~ ~ ~ ~ ~ ~  rd: (403) 431-5777 fp: (so31 -335.6 
Ttl: (207) 874-24M) h r :  1207071 775-4023 



-cLImr: Pml W=gi= -; CIO #68 
TetxaRelrlrlllS 
1401 Oven Rark Dr., Suite 102 
m, pL, 32308 

m B f A M t  - 
Amwm ~~ - - =  
- - - r - ~ - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - *  -------- -----I---- ------ --_--_--___ --*___ 

SuLfate 10-11-99 mgh. 375 -4 4 . 0  
---------I----------------------------------- -------- ---------- ------ _ & _ _ _ _  

* p l g r ( P r a c t i c a l Q u a n t i ~ ~ ) r e p n s e a & ~ ~ ~ t s d ~ a o t r e f l e c t ~ ~ -  
apecificIcponrtinglimita. Samrplt-specific ULmita ahi&icatedbyxemlrsrrsnocatcdwith a c t  m-. 
See cpwr letter fm: &tiad inf~arat ion 

10/19/99 

Lab Marker: WW035-1 



- 

Amwm ~~ mEm sPOl SPRRES & E l l M Z T S M Y l Y s  
-------------A_------------- -------- ---------- ------ -----..-LC--- ------------ ----**- ------ 
sulfate lo-U-99 q / L  375.4 250 Zu 88 
----*----------------------- --I----- ---------- ------ ------------ ------- ------ ---_I_ 

*Ppa ( ~ r a c t i d ~ t i o p ~ )  ~ Z a l P r n t a r y ~ U r s d t e a n d m a y m t r t f l M ~ e -  
specific lintits. Sarrple-specific limita a m  indicated by mmlts anmtated with 1 . ~ 1  d-. 
See cavu letter f a  &ticoal informatian 

10/19/99 

Lab NL&EI-: WP4035-1 

. h O  b u n y  kd No. 5 
P.O. Box 720. V't'clrbrooL. h4E 04098 ZlO'h~RradN~.I.Phnrmoum.NHMllOl 

Tcl: 1203 8'4-24129 Fax: i 1 ~ )  7754029 
L~~jr . l lL~rahJinlr l~ .m~n~ ~d: 16031 433-5777 77 ~u:(6031 436.33% 



_ _ * _ - - _ - - - - ~ _ _ _ _ _ C _ - - ~ - - - - - - - - - - - - - * - - - - *  _--_-_-- -------*-- ------ ----------- -_____ 
Suuate 09-24-99 m3/L 300.0 ~1.0 
_ _ _ _ _ _ _ _ _ _ _ - - _ * _ - _ _ _ - ~ - - - - - - - - - " - ~ * - - - - -  -------- ---------- ------ ----------- ------ 
+ S l k ( ~ d ~ i t a t i a a W ) ~ l a h n r a + r w ~ l i m i t s a r d ~ n o t r c f i o c t a s r p l e -  

specific mpo~' ' l i m i t s .  we-Bpecific Mtm are Mindieated by re6ults arxmtated w i t h  '<' ualues. 
See mver letter far addit* iafoznratia~ 

10/19/99 

Lab Nuher: WWO35-4 



swmz- )rPL3RDf 

U I B ~ S m X E  lrsuears 
= - 
Jw4wm -ZNITS M m m  SPIE SAC= 1 R B C L r m ' I s ~  ............................ -------- --*-----*- ---a_- ------------ -----------I ------- -_---- -----_ 
!3dfatt 09-24-99 IKJ/L 300.0 10.0 9.90 99 ---------------------------- ----I--- ---------- -*-I-- --------c--- -----IC----- ------- ___--_ -_-__- 
* ~ ( A a e t i d Q u a a t i ~ L c v c l ) ~ ~ ~ I l m i ~ a t l d a a y ~ r ~ r c f l c & B a p l e -  
specific Uts. mle-apedfic limits art iadicated by M t s  aamotated w i t h  '<* values. 
See mver letter for addl- infdtnaticn 

10/19/99 

Lab U: WP4035-4 

, - 

.bO b u n ?  Read No. 5 
P.O. Box 710. Westbrook. ME 04098 

2 1 . 0 ~ R m d N a 5 . ~ N H O j a O l  

TcI: (207) 874-2400 Fax: (ton 775-4029 Ierrj~:Ilt~ahdinlah.n~m Td: (603) 431-5777 Fu: ~503) W33% 



- - - - - - - ~ ~ - - ~ - - - - - - - - & - - ~ - - - - - - - - - - - - - - - -  -------- ---------- I..---- ----__-_-__ ----__ 
*pQ. (-WtatimIrvtll ~ l a b o r a t c a y E p p a a t i t l g l i m L t s d ~ m t ~ s a r p l e -  

spedf ic r q m r t i q  lirmits. me-spadfic limits are W c a t o d  by d t a  ammtatd ur f th  'cl va lw  . 
See eova letter for a d d i t i d  infcmnticn 

111 Gsrple hqaratiicn cn 09-27-99 by JF 

.- 
.kcl G n r !  h a d  Na 5 
P . 0 .  Box 720. Wcsthraok. ME 04098 

t~~~lt.iRarahrl~alah.c~*m Td.. I I O ~ ~ N a S . ~ N H 9 3 a o l  (603) 4 3 1 - 5 m  Fu: (6031 -33% (207) 874-2400 h.: (2m) 77'5429 



m: Paul mligm 
~ ' I ' C d l ~  

1401 Rark m., SuftC 102 
-, E& 32308 

R g P l J l T O F ~ a r m a t a ~ ~  

' S I M P L g m C b f  W m n I  .. . 

YLBmamLSPIKE 

mmum ~~ m - ,  SH[ 6HCRES I ~ ~ K 7 1 E S  
-*-------------------------- -------- ---------- ------ ------------ ------------ ------- ------ --a+-+ 
Solids-'Petal Res* ('IS) 09-28-99 w t  t =/a 30 08.7 99 1 

* P Q t ( - d ~ t a t i c n f r v r l )  ~ ~ ~ ~ t s ~ ~ n o t r d l c e t & n p l ~ -  
specific limits. Saph-qx!cific llmit~ are i n d i c a t e d b y d t s  w i t h  values. 
See ocnrer letter far additimal ipfoxmaticn 

I l l  w l e  Fmqaxatiai tn 09-27-99 by JF 

10/19/99 

Lab *: WP4035-11 

. * 

b(l Cmnn RarJ Nu. !, 

a 
2 1 0 U H a R m d N e 5 . ~ N H 0 3 8 0 1  

P.O. Bur 720. PCrstbrook. ME 04098 hrr l~:J l t r~hJ~nlak~~vn~ fd (683) 43 1 -5m ~ u :  (6031 43633% TcI. i2i17t 874-1400 hx- (207) 775-4029 



------------ -------- ---------- ------ ----------- ------------ ---------c-- -------"I -------" ---_-- 
Solids- 09-28-99 W t  t =/a 0.10 75. 75.5 0.66 1 
Totdl 
Residuc 
(a) 

------------ -------- --------a- ------ ------------ -----------. I-------- ----_--_ -_____ 
Em (Practical mantitation hvc l )  rPpt'csents 3-y JmpedqJ Umfta Bd aray 1W reflect sarple- 
specific rqm-thg l i m i t s .  Sarple-t3pdfic l i m i t s  w irdicatd by h t e  aoaotatad with Val-. 
See oova let- far a t i cna l  hfmmtim 

[I] Sanple Preparatial ua 09-27-99 by JF 

~o c-7 itowti& 5 
P.O. Boa 7Z0. U'nrbrook ME 04098 

LIU w M 

I~t~tr:I&shdinlrh.c~m tl IL.lS\ I 

TCI: 1207) ~ 7 ~ 2 4 ~  hr: 1207) man 



48 
SEMIVOLATILE ORGANlCS M l 3 H W  W A M  SUMMARY 

EPA SAMPLE NO. 

LabName: K a t a h d m w  Senrices SDG No.: WPM35 

Lab F i i  ID: X2963 Lab Sample ID: SW092399 

I- 10: 5970-X Date Gdracied: M23B9 

M a :  (&Water) WATER 

Level: (lawlmed) LOW 

. Date Analyzed: 09/30/99 

T b n e m e d :  9:31 

TIilS MEMOD B W K  APPLIES TO THE FOLLOWING SAMPLES, LCSS, MS AND MSD'S : 

FORM N SV page 1 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF m m c m  RESULTS 

- 1401 own PPrk Dr. 
Slliae to2 
Tahh6~00, FL 323W 

mj.m CNCCHARLESTON 

SBLK;092399 
w4035 
1wm 
N7912P99261 
CTQm 
NIA 

EPA 8270 
w3cuaB 

SMpkDmrfptbn Vrbir v m  Reed- bdm ExrdBy bd.y.(hod AMlyd - 
SBN- Up - WWW UP EPA3510 KRT 

- - -- -- - - - 
-pound R-uR unit. DF WL PQL 

NAP-E 4 0  ugk 1 .O 10 10 
24-ME 4 0  u0ll 1 ,O 10 10 
ACENAPHTHYLENE el0 @l 1.0 10 10 
Acuu?mwNE 4 0  ug/L 1 .o I 0  t o  
FLUORENE 1 0  lr0ll 1.0 10 10 
PHENAFrmREM 4 0  Ugn 1.0 10 10 
m R A C E N E  <lo LqpL 1 .o 10 10 
F LUORAMHENE 4 0  u g ~  1 .o 10 10 
PYRENE dl0 lrgll 1.0 10 10 @ BEWO(A-AACEN <lo d 1.0 10 10 
CHRYSEHE 4 0  ugll 1.0 10 10 

BENi!qB]FtUORANTHENE 4 0  W'L 1 -0 10 10 
BENZOfKIFLUORANTHENE 4 0  uglL 1 .O 10 10 
BENZQ(A]PY RENE <I0 Ugn 1.0 10 10 
INDENO[l .Z.XqPYRENE (10 I@ 1 .O 10 10 
DIBENt(AHIANTHRACENE 4 0  Ugn 1 .O t 0 10 
BEWO[G.H,I]PERYLENE 4 0  ugR 1 .0 10 10 
NITROBENZENEOS 76 % 1 .O 
2-FLUOROBI PHENYL 66 % 1 .O 
TERPHENYL-014 73 % 1.0 



Katahdin Analytical Services 

LCS/LCSD Report 

Compound Nume 

RPD * (la n c  - lad r e ~ )  /[(lad rrc +ksd rec)/2] * 100 

i2-METWYLNAPHTHALENE 
'A-ENIE 
IACENAPCmfYLENE 

50 226 22-6 *45 * I S  70430 1 0 ' 

50 2 9 1  1 34.9 9 9  70 m130 
M 273 ! 333 *55 '67 M 130 20 

I 
I 

!ANTHRACENE 50 29.0 38.8 *M 78 70-130 29 M !  
/BENZO[A]AMHMCENE 
~EIJZO[AJPYREIJE 
r B m z o ( B ~ I U N T H E N f  
I 
IB~GAIJPERYLENE 
~ B E N ~ K J F L U O R A ~ E  
ICHRYSENE 
IDlBMyh$tJAIWHrUCENE 

50 28.1 I 33.4 ,511 *67 10-130 1 14 i M 
M 29.0 1 41.7 *58 83 70-130 *35 M 
M 305 ! 453 '61 I 9 1 70.130 *39 ! 30 
50 27-3 I 3.6  *SJ n 1 ~ I M  '33 M 
HI 293 1 47.9 '59 % 1 70-130 i I 30 1 
50 33.3 i 42.8 *67 86 1 70-130 1 25 I 30 
50 1 27.1 1 392 *54 78 f 70-130 ] *36 

I F L U O R A ~ E  
lFLUORME 
IlNDENqI - ZXD]PYRENE 
'NA- 
vPHENANTHRENE 
1 PYRENE 

M 31.6 ' 44.4 '63 ! 89  1 70-130 
50 25.8 3 U  a52 1 '65 I 70-130 

2- - 
50 22.9 24 8 *46 '50 1 70-130 I 8 3  --- - 
50 30.9 - ! 33.9 *62 1 0611 9 1  

t SO 29.5 : 40.0 *59 80 ( 70-130 30 . 30 
H)  3 5 9  1 46.2 n I 92 / 70-130 ! 24 30 ----- 



4A 
VOUITU ORGANICS METnOO BtANK SUMMARY EPA SAMPLE NO. 

I Lab Name: Katakh Andytical Services S D G k :  WP4035 

-- Lab File ID: Q6709 Lab Sample 10: VBLKQ228 

Date Andyred: OWWQ9 The Adyzed: 18:34 

GCCdumn: RTXMM Ld: 0.53 (mm) - Heated Pwge: (YM) N 

I .  THIS METHOD BLANK APPLIES TO THE FOUOWfNG SAMPLES, LCSS, MS AND MSO'S : 

FORM IV VOA -1 



C M  PaJCslligsn 
T* Tseh NUS 
1401 Ovsn P& Dr. 
Suite 102 
Tabhmw, FL 32308 

RoJ. ID: CNCCHARLESrON 

KATAHDlN ANALYTICAL SERVICES 
REPORT OF A w r n c A L  RESULTS 

bunpk - 
compound Ruu*  hh OF WL PQL 

BENZENE Cg d 1.0 5 5 
fOLUEN€ d d 1.0 5 5 
1,2-DIBROMOEMANE 4 udL la 5 5 
ElflYLBENZEX *5 w- 1 .O 5 5 
twmTkwENE cS uprl 1.0 5 5 
MTBE e uon 1 .o 5 5 
TOTAL XYLENES 4 Uen 4.0 5 5 
DIBROMOFLUOROMM 92 % f .O 

Report Notes: 



Katahdin Analytical Services 
8260 LCS Recovery Sheet 

spat Amt 



4A 
VOLATILE ORGANICS M€lHoDBfANKSWMARY 

EPA SAMPLE NO. 

Lab Name: Katahdin Andyticd Sewk8s SDG No.: W4€l35 

Labf3le10: a 7 2 4  lab Sample ID: WLKQ23A 

THIS METHOD BLANK APPLIES TO W E  FOLLOWING SAMPLES, LCSS, MS AND MSVS : 

FORM IV VOA p a ~ e  1 

Tinw 
wdd 

1-AM 
3*imPM 
431mPM 
528mPM 

0.t. 
y.drd 

W399 

Lib 

Q6723 
1 C W  

lCSQ23A 

lab 
-10 
LCSM3A 

asns 1 amrss 
asnl 1 aJ2ysa 

Q 6 7 3 2 I W Z W 9  

25GLxMOt 

I 2!mLBmal 
256UA05010 

HIP-7 
WP40354 
1M14m5-6 



p a  Galloan 
Tetra Tech NUS 
1101 ovm Pmk Or. 
sub 102 
TddwseaFL32LKM 

Pmj.lD: CNCCHARLESfON 

KATAHDIN ANALrTICAL SERVICES 
REPORT OF W r n c A L  RESULTS 

*plr w.thod 
-pound Rwlt unm DF POL PQL 

B E m  cg uon 1.0 5 5 
TOLUENE d ugh 1.0 5 5 
1 .Z-DIBROEr(OFMANE -25 lron 1.0 - 5 I 
ETHYLBENtENE <5 tlSn 1.0 5 5 
NAPHTHALENE * lrsn 1 .o 5 5 
m d uen 1 .o 5 5 
TOTAL XYLENES 4 UEa 1.0 5 5 
DlBROMOnUOROMETHANE 88 % 1 .o 
1.2-DCHLOROETtlANE-D4 78 % 1 .O 
TOLUENE48 97 K 1 -0 
P-BROMOFLUOROBENZENE 97 X 1 .O 



lab FPc: Q6723 

Analyst: BMP 

Katabdin Analytical Services 
8260 LCS Recovery Sheet 

S n h  Amt Result -.---- 
Centpound Name 

*Out af Limits 



4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY EPA SAMPLE NO. 

Lab Name: Katahdim Andyticd S e w i i  SDG Na: WP4035 

Lab File ID: U1070 Lab Sample ID: VBW24A 

Time Analyzed: 9: 12 

. : Heated Purge: (YN) N 

lnsbument ID: 5973-U 

- THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCSS,  MS AND MSD'S : 

FORM IV VOA 



KATAHOIN ANALYTICAL SERVICES 
REPORT Of ANALYTICAL RESULTS 

- - -- Result untt. OF WL mL 

BENDEM cS * 1.0 5 5 
TOLUENE Cg YML 1.0 5 5 
1.2918ROMOETHANE d w 1 .O 5 5 
ETHYLBEWNE (5 Usn I -0 5 5 
NAPllTHALENE (5 WL 1 .o 5 5 
m E  d ugn 1.0 5 5 
TOTAL XYLENES cS Uen 1 .O 5 5 
D I B R O M O F L U O R O M ~  102 % 1 .O 

104 X 1.0 
TOLUENE-DB 1*2amLm-Em 101 % 1.0 
P-BROMOFLUOROBENZENE 98 X 1 .O 



Lab File: U1069 

. Andy& ICMC 

Katahdin Annlytical Services 

8260 LCS Recovery Sheet 

sample ID: LCSUUA 

T h e  Jnjecrcd; a:mooml 
Date Run: 9 n m  

Matrix: AQ 

* Out 01 Limits 

spat Amt 
Compound Name 

RaPtt 
(*I (rJW - (y.1 Lbdtt (%) 

13-DI8RoMoFnuFe 50 
BENZENE I 

! --- 50 
tTHYLBEFUME - - 50 
MTBE f 50 
NAPHTHALENE I 50 
TOLUENE - H) 

lWrALXYLENES 1 150 

51.9 
s2.0 
54.0 
49.7 
SSA 
53.6 
159 

110 
101 
I W 
99 

- 
60-140 ! 
60-14 1 
6 ~ 1 4 0 ~  
a 1 4 0  

111 i 64-14 i 

107 I 60-140 
106 I 60-140 i 



ENSR 
Air T o m  Specidty Laboratory . 

42 Nagog Park 
Acton. MA01720 

DATE: October 12,1999 

TO: Andrea Colby 
Katahdin Anatytical 
340 County Road No. 5 
P.O. Box 720 
Westbrook, ME 04098 

Re: Organic Analyses of Aqueous Samples for Methane by Gas 
ChrornatographyIFlame Ionization Detection (GC/FID)- WP4035 

PROJECT #: 8601-008-200 

@ LAB ID #: 990178 

ANALYTICAL PROCEDURE: 

Five (5) aqueous samples were analyzed for methane under the 
guidelines of SW-846 Method 381 0. 

1 A Hewlett Packard 5890 series It gas chmrnatograph (GC) equipped with 
a Hewlett Packard flame ionization detector (F ID) was used for the . 

analysis. A 1.0 mL headspace aliquot of each sample was injected into 
the column for analysis. The operating conditions of ttte GCIFiD are listed 
in Table 1. A five point calibration was performed for the target analyte, 
methane. 

It should be noted that all samples were received at 10°C. 



QUALITV CONTROL: 

1. A laboratory blank was analyzed daily in the same manner as the 
samples. Methane was not detected in the Mank. 

2. MSMSD analyses were performed on a sample from another 
Kabhdin job (WP3906). The recoveries and relative p e m t  
differences of methane were within QC limits. 

-3  A laboratory controt spike was analyzed daily. The recovery of 
methane was within the QC acceptance limits. 

Date Samples Received by the Laboratory: 9/23/99' 

Date Analysis Started: 9/24/99 

C:Wy DocumentsMat 9901 75 9901 78 990180\katrpt4.doc 





- w 
Inspected &'Logged in by 6. a- 

Circlr tht appropriate- m 
1 ) dand delivered 

rn 
2) COC @!not present onreceipt 

3) COC 7 a x  I not present on shipping container 

4 )  S a ~ a r s  Smken I &2 on m&ipt 

5) ~ a - s e s  ambent I receipt T.ev b b-ll k @ I 0 OC 
6) Samares incorrectly i none recommended 

71 Rewved @outside holding time 

8) COC tapes prehnt l en( on samples 

9) Discrepancies / noted between COCs and samples 

Additional Comments: ? ( bk 0~~~~ 



1 
ORGANICS ANALYSfS DATA SHEET 

--. 
Lab Name: ENSR Contract W P4035-4 - 

Lab Code: Case No.: SAS NO.: SDG NO.: 
j' 

Matrix: (soiJhvater) water Lab Sample ID: 9901784 

Sample wt I vd: - 32.5 ml (glml) . ~ab' File ID: -KATO30 

Level: (lowlmed) low - Datekwived:-9IZ3199 

% Moisture: NA Date Anatyxed:-9/24/99 

GC Cdumn: - Carboxen 1004 - OD: - 111 6" - Dilution Factoc 1 

Soil Exbad Vdume: NA - (pl) So# Nquot Volume: - NA - ( ~ 1 )  

CAS NO. COMPOUND 
CONCENTRATION UNtTS: 
(tJsn or PPMV) - vgR - 

74-82-8 Methane 4400 E 



1 
ORGANICS ANAlYSIS DATA SHEET 

E P A U  NO. 

Lab Name: ENSR Contract WP4035-4 D 
- ---- -- 

Lab Code: Case No.: SAS NO.: SDG NO.: 

Matrix: (soilhater) water Lab Sample 0: 990178-4 DIL 

Sample wt 1 vd: - 32.5 mi (gird) Lab File iD: K A T - 0 3 1  I 
I Level: (lowlmed) low Date Received:-9/23/99 I 

% Moisture: NA Date Analyzed:-9/24/99 

I GC Column: - Carboxen 1004 - OD: - ill@ - Dilution Fadm 10 

Soil Extract Vdwne: NA - (pi) Soil Aliquot Volume: - NA - (pf) 

CONCEMRATION UNITS: 
CAS NO. COMPOUND (P@ or PPMv) - !g/L - a 

74-82-8 Methane 6000 . . D 



1 
ORGANICS ANALYSlS DATA SHEET 

€PA SAMPLE NO. 

Lab Nama: ENSR Contract WP4035-5 

Lab Code: Case No.: SAS NO.: SDG NO.: 

Matrix: (soilhater) water Lab Sample ID: 990178-5 

Sample wt I vot: - 32-5 m l  ( g l d )  L& Fiile ID: -KATO32 

Level: (lowlmed) low Date Receivsd:-WZWW 

% Moisture: N A Date ~d :d9124199  

GC Cokrmn: - Carboxen 1004 - OD: - 1116" Diution Fadm I 

Soil Extract Volume: NA - ( ~ 1 )  Sdl Aliquot Volume: - NA - (MI) 

CONCf NTRATICNJ UNITS: 
CAS NO. COMPOUND (lJ& or PPMvI - P@ - Q 

74-82-8 Methane 



1 
ORGANICS ANALYSIS DATA SHEET 

-. 
tab Name: ENSR Contract: Wp4035-5 D -- 
b b  ~ode: Case No.: SAS NO.: SDG NO.: 

Matrix: (sailhater) water Lab Sample ID: 990178-5 DIL 

Sample wt I vol: - 32.5 rnl (gld) 'Lab File ID: K A T - 0 s  

Level: (lowfrned) low Date Received:-9/23199 

% Moistwe: N A Date AnaIyzed:-9/24/99 

GC Cdumn: - Carboxen t004 - 00: - 1/16" - Dituh F a W  5 

Soil Extract Volume: NA - ( ~ l )  Sdl Aliquot Vdume: - NA - (y1) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (~lhlR or PPMv) - iJ& - Q 

1 74-82-8 Methane . . 4400 D I 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR Contract: VBLKOI 
------ 

Lab Code: Case No.: SAS NO.: SDG NO.: 

Mae:  (so#hnrater) ' yater Lab-Sample ID: MB990178 . . 
Sample wt I vd: - 32.5 nrl Cg/ml) Lab 6 ID: -KATJW 

Level: ~owlmed) tow Date Received:NA 

% Moisture: NA Date Analyzed:-9124/99 

GC Column:-Carboxen 1 0 0 4 - O D :  tM6"- Dilution Factor 1 

Soil Extract Vdume: NA - (p1) Soil Aliquot Volume: - NA - (PI) 

CONCENTRATION UNES: 
CAS NO. COMPOUND (IJ* PPMv) - - Q 

? 

74-82-8 Methane 5.2 U I 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. - ----- 

Lab Name: ENSR Contract: Lcso1 
--.- ---- .--.- 

lab Code: Case No.: SAS NO.: SM; NO.: 

Matrix: (soihvater) .' watef Lab Sample 1D: LCS990178 

Sample wt I vd: - 32.5 ml ( g h l )  Lab File ID: K A T - 0 0 7  

Level: (lowlmed) low Date Received:-NA 

% Moislre: NA Date Analyzed:-9124199 

GC Column: - Carboxen 1004 - OD: - 1116'- Dilution Factor: 1 

Soil Extract Volume: NA - (~1 )  Sail Aliquot Vdume: - NA - (PI) 

CONCENIXATION UNITS: 
CAS NO. COMPOUND (cl@ or PPMv) - P& - Q 

210 74-82-8 Methane I 



1 
ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: ENSR Conbact: WP3906-28(8) MS 

Lab Code: Case No.: SAS NO.: SDG NO.: 

Matrix: (soflhvater) mw- Lab Sample 10: 990175-1 MS 

Sample wt 1 vd: - 32.5 ml (glml) tab Fie ID: KAT-023 

L d :  (lowlmed) tow Date Receivedii9116/99 

% Moisture: N A Date Analyzed:-9/24/99 

GC Column: - Carboxen 1004 - 00: - 1116" - Dilution F- 1 

Soil Extract Volume: NA - (PI) Soil Aliquot Vdume: - NA - (yl) 

CONCENfRATtON UNITS: 
CAS NO. COMPOUND (pan Ppm) - )I& - Q 

74-82-8 Methane 340 



1 
ORGANICS ANALYSIS DATA SHEET 

- a e L E A , - -  -- 
Lab Name: ENSR Contract: WP3906-28(C) MSD 

l a b  Coda: Case No.: SAS NO.: SDG NO.; 

Matrix: ( s ~ W ~ ~ B T )  water l a b  Sample ID: 9901751 MSD 

Sample wt I vol: - 32.5 ml (g/ml) Lab File 10: K A T - 0 2 4  

Level: (Iawlrned) low Date Received:-9/16/99 

% Moisture: NA Date Analyzed:-9124199 

GC Column: - Carboxen 1004 - OD: - 1/16" - Dilution Fa- 1 

Soil Extract Volume: NA - (PI) Soil Aliquot Vdume: - NA - (pi) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (P& or PPMV) - tJ@ - Q 

74-82-8 Methane 350 I 



3 
LABORATORY CONfROL SPIKE RECOVERY 

Lab Name; - ENSR Contract: 

Lab Code: Case NO.: SAS NO.: SDG NO.: 

Laboratory Control Sample No: LCSOI 

- Values outside of QC limits. 

COMPOUND 

SPIKE 
ADDED 
ban) 

LCS 
CONCENTRAION 

[ ~ r f l )  

Methane . 206.7 205.0 

LCS 
% 

E C  # 

QC 
LIMITS 
REC. 

101% 50-150 



3 
MATRIX SPIKE I MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: - ENSR Contract: 

Lab Code: Case NO.: SAS NO.: SDG NO.: 

Matrix Spike - €PA Sample NO.: -VVP390$-28 

SPIKE MSD MSD 
ADDED CONCENTRATION % % QC LIMITS 

COMPOUNO (IJQn-) (IJgk) REC # RPD # RPD 1 REC. 

COMPOUND 
Methane 

Spike recovery: 0 wt of - 2 o u t s i d e  limits. 
RPD: 0 o u t o f 1  - outside limits. 

SPIKE SAMPLE MS MS i QC I 
ADDED C O N C ~ ~ A ~ O N  CONCENTF~ATION % 
(irglt) (v9R) REC REC. 
205.0 1 89 8 

Comments: 



4 
METHOD BIANK SUMMARY 

€PA SAMPLE NO. 

Lab Name: ENSR Contract: VBLKO 1 

Lab Code: Case No.: SAS NO.: SDG NO.: 

Lab File ID: -KAT-006 Lab Sample I MB990175 

Instrument ID: HPGW3 Date Analpd:-9n4199 

Matrix: (soiiter) water- Level: (Iowtrned) low 

THIS M€l?iOD BLANK APPLIES TO M E  FOLLOWING SAMPLES: MS AND MSD 

EPA LAB LA6 DATE 

SAMPLE NO. SAMPLE ID FILE 10 ANAL- 

01 LCSO1 LCS990175 KAT 007 W4199 

02 WP390&28(B) MS 990175-1 MS KAT 023 09/24B 

03 WP3906-28(C) MSD 9901 75-1 MSD KAT_024 09/24/99 
04 WP4035-1 9901 78-1 KAT-025 09124/99 

05 W4035-1 D 990178-1 DIL UAT-026 09/24/99 

06 WP4035-2 990 178-2 KAT 028 09/24/99 
07 WP4035-3 9901 783 KAT 029 09/24/99 
08 WP4035-4 9901 78-4 KAT 030 09124199 

- - -  

09 WP4035-4 D 9901784 DIL KAT 031 09/24/99 

10 WP4035-5 9901 78-5 KAT-032 09/24/99 
11 WP4035-5 D 9901 78-5 DIL KAT-033 09/24/99 

12 

14 

15 ' 

f6 

17 

18 

19 1 
20 

21 I 
22 1 
23 

24 

25 

26 

COMMENTS: 



SDG NARRATIVE 
KATAHDIN ANALYTICAlL SERWCES 

~ ~ M J S  
CASECNCCEMUXSOH 

'~hefillowingutrnp~cswerc-ivedoi~une b 1999 tnd were- inumier- 
Analytical Services work ordernumber WP2792 h a  hardwpy due date of M y  8,1999. 

m s  OEt 
Saxwle Identifiation S~nvlc No. 
25SLB090304 
25sm100102 
25SL33110203 
25SLB130203 9906242-01 
25SLB 130203D 9906242-02 
25SI.B 140304 
25SLB t 60304 
25SLB170304 

The samples were logged in for the analyses specified on the chain of custody form. At1 
problems cnwuntcred and resolved during sample receipt have been documented on tbe 
applicable chain of custody forms. 

Sample analysts have been performed by the methods as noted herein. 

Volatile Omnic Anal* 

Twelve sail samples were received by the Katahdin Analytical Services, Inc. GC/MS laboratory 
on June 8, 1999 and were specified to be analyzed by USEPA method 8260B fbr the anal- 
benzene, toluene, ethylbcIlllene, xylencs, MTE3E, napwtne, and EDB. 

Analyses for this workorder wcrc performed on the 5972-F, 5972-M, and 5972-2 instntmeots, A 
VSTDOSO (50 ppb standard) was used for the continuing cal~'bratiw standard hlmnl scandatd 
and sucrogak compounds were also spiked at SO ugh. 

Batch QC grBLK, and K S )  was performed in each twelvshour window. Wts art included 

WObUnr).RodNaS 
P.O. Box 720. Warbrook. ME 04098 
T& (mn a742400 kr: (20'1) w b  



~ & ~ 0 0 ~ . ~ l o . 7 5 . 1 1 1  ( ~ s v i s i m 2 , 1 2 r 9 6 ) ~ " i n m 0 r ~ r h c l . m ~ R S ~  
for one at m o n  adyks c x d  2096, the initial &hation curve my still be -1e if tbe 
munofttrcRSDvdueshall~htf#cnlr"bntioniskssthararaqualb20H."Metfiod 
8260B BWWWS tbis 2 W  maximum to 15%. 

Ibe caIii.011 CUIVCS in this wmkmdm bad s d  adyks erceoding tbe maximum allowable 
15% RSD. Sina the avnags YiRSDs were 83 %,123%, 10.994, and 133% the orwes wae 
aceqtable. 

Enitial analyses of samples WP2792-2, -4, -5, -8, and -9 foIIuwing medium level pmtowls 
target anal* conwnbations over the upper limit of the ~~ crwe. Analyses of 

samples WP2792-5 and -9 also yielded smogate ramvery deviations. Reanalyses occmred at 
1;2, 1:10, 150, 120,and 1 : 1 0 0 & l u t i o n s , ~ v c l y , ~ .  Botbsctgofdataare 
included in the data package for cach sample. 

Initial analysis of sample WP2792-6 foIlowing low level pmtowIs yielded i n M  s&ndard area 
and surrogate recovery deviations. Rcadyiis yielded i n t d  stand4 amt -very 
deviations, confirming matrix interference. 30th sets of data an included in tbis data package. - 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
(sofhvare-geneme.) on the pertinent quantitation reports. All RM" flags have beta dated md 
initialed by the analyst performing the integration. In addition, all "M" fhgs have been rtviGwod . 

and approved by the GC/MS supervisor. Copies of each manual integration are included in the 
pertinent quadtation reports. 

No other pmtocol deviations were noted by the volatile organics staff. 

Semivolatile Oreanic Analvsis 

Nine soiVsediment samples were received by Katahdin Analytical Sewices laboratory on June 8, 
1999 for analysis in accordance with 8270C for the PAH list of anaiyks. 

Extraction of the samples o c c u d  following USEPA mttbod 3550 cns June 16,1999. A 
laboratory control spike consisting of all PAH analytes spiked into organic h e  sand, was 
extracted in the batch. . . 

Tbe initial u i iMon curve analyzed in this SDG hd same of the target d y t e  %RSD v r h a  
exceedkg 15 %. 

Method 8000B, section 7.5.1-2.1 (Revision 2, 12/96) states, "in those instances whm the RSD 
for one or mom analytcs exceeds 20%, the initial calsbntion m e  may still be accept&le i€(h - 

WOG-YRodPb.5 
P.0.  Box 720, Wenbmok. ME 04098 2 1 O ~ R m d ~ i k ~ N H ~ 1  
Td: (207j 87624C4 Fu: (207) n-29 hirp:l/lurzhdinhb.com T& (W143l-!V77 k (603) 436-3356 



mean of the RSD values for all adytcs in the talibdon M less d m  or equal to 2096." Section 
7.3.7.1 of mdbod 8270C 3,12196) narrows thij 20% maximum to 15%. 

. htbed1~01~curve~mthisSDG,tbe~$4RSDfarall~was9.14/., . 
making the curve ~ l c .  

Initiaf maips of samples WP2792-4, -5, and -9 yitIdcd target analytc concentrrtians aver tbe 
upper l imi to f theu la~emve .  AdysisofsamploWP2792-9rboyisldadau~ 
staadardues~erydcviatian. ~ o o c P r r c d I l t l : S ,  1:100,and 1:5dhtbs, 
respectively. Bothset~ofdaiafixcachsampleareincludedmtbiudatapackage. 

S e v d  manual inkegdons were perfarmed dw b spli peaks; all have been flagged with a "Ma 
bythedatasystem. A U ~ u a l ~ ~ b a v a b e e n M a n d ~ e d b y t h e ~ b k  
analyst of each manual htepdun a m  included in tho dd. package. All manual 
inte~nshavebeenrtvicwed~rrppKwsdbythcGC/MSsapenrisar. 

No other pratocol deviations were noted by the semivoWts organics staff. 

The samp1w of ?bhhdii Work Order WP2792 were prepared and analyzed fbr metals in 
accordance with the Test Methods for Evaluating Solid Wasten, SW-846, November 1986, 
Third Edition. 

Inductivclv-Cou~led Plasma (ICPI Atomic Emission S-scouic Analysis 

Soil-matrix Katahdin Sample Nos. WP2792-(1-5) were originally digested for l e d  a d y s k  on 
07/07/99 (QC Batch PGOnCSO) in accordance with USEPA Method 3050B. Katahdin Smplc 
No. WP2989-1 was prepared with duplicate matrix-spiked aliquots. 

ICP analyses of Katahdin Work Order HIP2792 sample digestates were performed in accordance 
with USEPA Method 6010B, using a Thermo Jarrell Ash Trace ICP. All samples wcre analyzed 
within holding times and all QC criteria were met with the following comments or exceptions: 

Some of the results for run QC samples (ICV, ICB, CCV, CCB, ICSA, and ICSAB) included in 
the accompanying data package may have exceeded awqmnce limits for some elements. Please 
note that a11 client samples and batch QC samples associated with out-of-1 results for nm 
QC samples were subsequently reanalyzed for the analytes in question. 

Wet Chemiatw Anahrjis 

For work order WP2792 the analyses for Total Combustible Organics (TCO) have been 
performed in ziccordance with the "Annual Book of ASTM SEandardsn, 1987. Analyses for 
solids-~otal Rcsiduc (TS) for work order WP2792 samples bave becn pcdbmed in accordmu 

WGan*UNaS Z l O W c r R a d N o . h ~ N n ~  
P.O. Box 720, Wtrtbrmk. ME OM98 hr~llkarahdmlabrom T& (ti031 431-5777 hc W) U ~ S %  
Td: (2073 874-2400 Fee (207) 775-4023 



I certifythattbisdataege isincompliancewithtfictarwapd~afthecontraq 
botb technically aad for complctmcss, for c t b r  than the comditiolrs dstailcd above. Rdmsc of 
tfic data d e d  in this hardcapy data package has been .utbaamsd 
andtar his designee, as veiifitd by the following signatme. 

tryhLaborstoryMannga 

UbCoarqRa.dtk5 
P.O. Box 720. Wutbmok. ME 04096 2 l ~ ~ ~ ~ % ~ N t l O Y O l  
fd: (207l 874-2400 Fu: (207) 7754029 htsp:I&acrhdintbrnm -Gk (603) 431-977 k (603) 4533% 



P"?
 

f' 
': 

t 

W
T

A
H

D
IN

 A
N

A
LY

TI
C

A
L 

S
E

R
V

IC
E

S
, I

N
C

. 
S

A
M

P
LE

 R
E

C
E

IP
T 

C
O

N
D

IT
IO

N
 R

E
P

O
R

T 
Te

l. 
(2

07
) 8

74
-2

40
0 

. 
Fa

x 
(2

07
) 7

75
-4

02
9 

C
LI

EN
T:

 

P
R

O
JE

C
T:

 
c
u
t
 

C
~

O
-

 

LA
B 

(W
O

R
K

 O
R

D
E

R
) #

 
U
p 
2
3
q
;
L
 

PA
G

E:
 

O
F 

1 
C

O
O

LE
R

: 
! 

O
F 

1 
- 

C
O

W
 

-
 

S
D

W
 

C
 

D
A

TE
 I 

TI
M

E 
RE

CE
IV

ED
: 

lo
/ 5

 
D

EL
IV

ER
ED

 B
Y:

 
R

EC
EI

VE
D

 B
Y:

 
Ll

M
S 

E
N

fR
Y

 B
Y:

 
U

M
S

 R
EV

IE
W

 B
Y 

I P
M:
 

YE
S 

N
O

 
E

X
C

E
P

TI
O

N
S

 
C

O
M

M
E

N
TS

 

d
 

o
 

R
E

S
O

LU
TI

O
N

 

1.
 C

U
S

f O
D

Y 
SE

A
LS

 P
R

E
S

E
N

T 
I t

N
TA

C
T7

 
a 

~
C

M
N

 O
F 

C
U

ST
O

D
Y 

P
R

E
S

E
N

T 
IN

 T
H

IS
 C

O
O

LE
R

? 
@

 
0
 

3.
 C

H
A

lN
 O

F 
C

U
ST

O
D

Y 
S

IG
N

E
D

 B
Y

 C
LI

E
N

T?
 

d
 
0
 

0
 

I.
 C

H
A

IN
 O

F 
C

U
S

TO
D

Y
 M

A
TC

H
E

S
 S

A
M

P
LE

S
? 

a
d

o
 

tr)
 

6.
 T

EM
PE

R
A

TU
R

E 
B

LA
N

K
S 

P
R

E
S

E
N

T?
 

d
 

a 
a 

PL
ES

 R
E

C
E

lV
E

D
 A

T 
4. 

o
r

a
'

o
 

M
L

C
P

~
 

d
-7

+
t+

e
* 

&E 
PA

C
K

S 
P

e
IE

N
T

 
N

? 
1
- 

a
 P

d
 

C
Q

I~
~

C
L

IG
~

 

d 
0
 

7.
 V

O
LA

TI
LE

8 
FR

EE
 O

F 
H

E
A

D
S

P
A

C
E

? 
tl

 
6.

 T
R

IP
 B

U
N

K
 P

R
ES

EN
T 

IN
 T

H
IS

 C
O

O
LE

R
 

d
 

0
 

0
 

Q.
 P

R
O

PE
R

 S
A

M
PL

E 
C

O
N

TA
IN

ER
S 

A
N

D
 V

O
LU

M
E7

 
a
 

n 
c1
 

10
. S

A
M

PL
ES

 W
llW

lN
 H

O
LD

 T
IM

E
 U

P
O

N
 R

E
C

E
IP

T7
 

d
 

0
 

. 
11

. S
A

M
PL

ES
 P

R
O

PE
R

LY
 P

R
ES

ER
VE

D
(')

? 
* 

12
. C

O
R

R
EC

TI
VE

 A
C

TI
O

N
 R
EP
OR
T 

FL
E

D
? 

0
 

13
. A

N
A

LY
TI

C
A

L 
P

R
O

O
R

A
M

S
 (C

IR
C

LE
 O

N
E

) 
CO

M
M

ER
CL

AL
 

C
LP

 
W

lrZ
W

R
A

P 
N

FE
S

C
 

A
C

E
 

A
FC

EE
 

O
TH

ER
 (S

TA
TE

 O
F

 O
R

IG
IN

): 
- 

L
W

 - IN
 N

O
TE

S(
'):

 
s
n
g
ic

 
2S

Sk
 b

 \ 2
O
Z
0
3
 

0
 n
ly
 

h
a

* 
f
 

c
a

tc
',

,e
 

rs
 , 

;,
 an

 u
h
a
 e

o
r
+

h
b

,n
r
 

\b
 
25
 J

L
$
 1

26
70

6 
p

~
'

,
~

 
td
g.
4 

;s
 

fi
d
 

0,
. 

A
c 

e
k

n
 (n

o
 

e
n
 o

-k
;*

c
*
 bk
+ 

A
a\

r 
n

rW
Ie

r)
; 
a
=
 

s
it

e
 

~
-

4
 
. * /

*I
4

 

3! 
s

i
q

 



I 

z r s l  6474344 bfi/f~/~tsr S d ; l  E, F % K 
Z ~ S L R I P # M Z  0 0 ;  L r r F 7- 

i 2 551 B / I & z # ~  q*@fg 5 ;  6 k K &/o 

() ~ ~ S ~ B I Z O Z ~ ~  ~ ? h l / i ~ , r  ~ i /  Y Y F  F ~SQOO - 
L- 

z G EL 1313 4263 ~ I ? I O Y / ~ ~ ~ J  C*;( 6 y y I 

-- 

z ~ ' s L B / ~ o ~ ' = P  -- 
Z C  SLf i13#3  #</ 

z Z S L R I ~ # ~ ~ V .  

~ S S L Z / L . # ~  4g 

.rssrB 17+i44 

zgTL@4r&  I 
25 5- I a0708 

COMMENTS 

0 

~ m ( s g / t e ~ ~  

Y H Q P / ~ I ~  
4/m/t3, 0 

~ / I ~ T G  

bh/fl/ - 
ch/*/ 

/ 
/ 
/ 
/ 

I 
sd; 1 
st/ 
5 . -  

s o i l  

Lnt- 

6 

6 

L 

6 
b 

2- 

y 
K 

X 
V 
Y 

Y 

Y 

Y 

y 

\ic 
z 

. ~ %  

K. 
y 

V 

Y 

k 

~;~ct i7IBc 

830 

1- 
2ro 



New England-ME Laboratary ( 2 0 7 )  874-2400 
CONPI RXATION Page 1 

ORDER NO WP-2792 Project Manager: Andrea 5 .  Colbv 

REPORT TO: Paul Crtlligan 
f- Tetra Tech NUS 
L 1401 Oven 'Park Dr. , Suite 102 

Tallahassee, FL 32308 

- - - -  

ORDER DATE: 06/08/ 
PHONE: 8 5 0 / 3 8 5 - 9  

FAX: 8 5 0 / 3 8 5 - 9 8  9 
. DUE: 08 JUL 

FAC . ID : CNC CHARLESTON 

INVOZCE: ACCOUNTS PaYABLE PHONE: 412/921-7090 
TETRA TECH NUS, INC. PO: N7912-P99264 
661 ANDERSEN DRIVE, FOSTER PLAZA 'VII 
PITTSBURGH, PA 15220-2745 PROJECT: CTO #68 

1 SAMPLED BY: ROGER PRRNRLIN DELIVERED BY: FEDEX DISPOSg: AFTER 07 AUG 

ITEM IXX; NUMBER SAMPflE DESCRIPTION SAMPLED DATE/TIME FtECEIVED MATRIX 
1 WP2792-1 2SSLBO90304 07 JON 0050 08 JUN SL 

WP2792-2 25SLB100102 07 JUN 0915 
WP2792-3 25SL8110203 07 JUN 0935 
WP2792-6 25SLB140304 07 JUN 1055 
WP2792-7 25SLB160304 07 JUN 1330 ' 

WP2792-8 25SLB170304 07 JUN 1355 

C T H O D  OTY PRICE AMOUNT 
Polynuclear Aromatic Hydrocarbons EPA 8270 6 135.00 010.00 
Volatile Organics by 82608 SW8260 6 85.00 510.00 
Solids -Total Residue (TS 1 CLP/CIP SO 6 0 . 0 0  0.00 
Lead, Total 6010 6 20.00 120.00 

TOTALS 6 240.00 1440.0 

- 
LOG NUMBER SAMPLE DESCRIPTTON SAMPLED DATE/TIME RECEIVED MATRIX 

2 WP2792-9 25SLB120203 07 JUN 1015 08 JUN SL 

DETERMINATION METHOD OTY PRICE AMOUNT 
-Polynuclear Aromatic Hydrocarbons EPA 8270 1 135.00 135.00 
Volatile Organics by 8260B SW8260 1 8 5 . 0 0  0 5 - 0 0  
Solids-Total Residue (TS) CLP/CIp SO 1 0.00 0.00 
Lead, Total . 6010 1 20.00 20.00 
Wet Lab Subcontract 1 110.00 110.00 

TOTALS 1 350.00 350.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATE/TIME RECEIVED MATRIX 
3 WP2792-10 25SLB120708 07 JUN 08 JUN SL 

DETERMINATION METHOD OTY PRICE AMOUNT 
Wet Lab Subcontract 1 110.00 110.00 

LABORATORY ORDER CONTINUED ON PAGE 2 



* - _ _ _ _ _ _ _  __.- --- -_----  --_. 1 --.---.- I*----- 
New -land-ME Laboratory ( 2 0 7 )  874-2400 

C O N F X ~ T I O N  Page 2 

Project Manager: Andrea J. Colby 

@ ~ ~ T N ~ ~ ~ ~ ~ C a l l i g a n  
ORDER PHONE: DATE: 8 5 0 / 3 8 5 - 9 q 9  0 6 / 0 8 / 9 9  

Tetra Tech NIJS FAX: 850/385-. 0 
1401 Oven Park Dr., Suite 102 DUE: 08 JDL 
Tallahassee, PL 32308 FAC. ID : CNC CHARLESTON 

INVOICE: ACCOUNTS PAYABLE PHONE: 412/921-7090 
TETRA TECH NUS, INC. PO: N7912-P99264 
661 ANDERSEN DRIVE, FOSTER PLAZA VII 
PITTSBURGH, PA 15220-2745 PROJECT: CTO #68 

SAMPLED BY: ROGER FRANKLIN DELIVERED BY: FEDEX DISPOSE: AFTER 07 AUG 

LOG NUMBER SAMPU;: DESCRIPTION SAMPJ~ED DATE/TIME RECEIVED MATRIX 
4 WP2792-11 25TL00501 07 3UN 08 JUN SL 

PETERMlUATION METHOD OTY PRICE AMOUNT 
Volatile Organics by 82603 SW8260 1 85.00 85.00 

RR SAMPU;: DESCRIPTION SAMPLED DqTE/TIME RECEIVED MATRIX 
5 WP2792-12 25SLB150304 07 JUN 1115 08  JlJN SL 

DETERMINATION I'mTFIOD OTY PRICE AMolnJ"F 
Polynuclear Aromatic Hydrocarbons EPA 8270 1 135.00 135.00 
Solids-Total Residue (TS) CLP/CfP SO 1 0.00 0.00 
Volatile Organics by 8260B SW8260 1 85.00 8 5 .  -" 
Lead, Total 6010 1 20.00 20. , 

Total Combustible Organics ASTMD2974 1 30.00 30.00 
Wet Lab Subcontract 1 60.00 60.00 

TOTALS 1 330.00 330.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATE/TIME RECEIVED MATRIX 
6 WP2792-4 25SLB130203 07 JUN 1040 00  JUN SL 

WP2792-5 25SLB130203D 07 JUN 1040 

DETERMINATION METHOD ow PRICE AMOUNT 
Polynuclear Aromatic Hydrocarbons EPA 8270 2 135.00 270.00 
Volatile organics by 8260B SW8260 2 85.00 170.00 
Solids-Total Residue (TS) CLP/CIP SO 2 0.00 0.00 
Lead, Total 6010 2 20.00 40.00 
Wet Lab Subcontract 2 75.00 150.00 

TOTALS 2 315.00 630.00 

LABOR?iTORY ORDER CONTINUED ON PAGE 3 



New England-ME Laboratory ( 2 0 7 )  874-2400 
CONFIRMATXON Page 3 

ORDER NO .WP-2792 Project Manager: Andrea J. Colby 

REPORT TO: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ORDER DATE: 
PHONE: 850/385-9 

DUE: 08 d7X.1 
FAC. ID : CNC CHARLESTON 

INVOICE: ACCOUNTS PAYABLE PHONE: 412/921-7090 
TETRA TECH NUS, INC. PO: N7912-P99264 
661 ANDERSEN DRIVE, FOSTER PLAZA VII' 
PITTSBURGH, PA 15220-2745 PROJECT: CTO #68 

SAMPLED BY: ROGER FRANKLIN DELIVERED BY: FEDEX DISPOSE: AFTER 07 AUG 

EX SAMPLE DESCRIPTION SAMPLED DATE/TIME R E a I V E D  E(IATRIX 
7 WP2792-13 25SLB150304D 07 JUN 1115 07 JUN SL 

DETERMINATION METHOD om PRICE AMOUNT ~ Wet Lab Subcontract 1 60.00 60.00 

ORDER NOTE: QC-IV NFESC-D 
DD (KAS007QC-DB3 
CNC CHARLESTON 

REPORT COPY: MS. LEE LECK 
TETRA TECH NUS 
FOSTER PALZA 7 
661 ANI3ERSEN DR. 
PITTSBURGH, PA 15220 

INVOICE: With Report TOTAL ORDER AMOUNT $3,005.00 
This is NOT an Invoic 

C/BKR/WEST . AJC (dw) 
06-14Please contact KATAHDIN ANALYTICAL SERVICES promptly if you have any que b 

moor0 



KATAHDIN ANALYTICAL SERVICES 
Summary d Repavt Nobes 

Report Nots Ids Text 



WTAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

- Report Note Nats  Text 



KATAHDlN ANALYTICAL SERVICES 
REPORT0F~MI;CALFZESULTs - wClll[pa 

Tdm T d  NUS 
14Ln Ovrr Prk Dr. 
ail8 1m 
T-FL- 

C N C C W S T O N  

wmm-1 
WPn82 
&sm 
NIOI2-Pm264 
CTO IBB 
81 

EPA a2m 
7- 

v - 
Corrpand ResuH lJ&8 ff PQL rCT 

NAPMHMENE 4 0 0  @‘a 1 2  400 S30 
2WZlWWWflTHAtENE wb 1.2 400 59Q 
ACENAP- 400 W%l 1.2 400 330 
ACEHNWIENE (400 Ww 1.2 4(10 330 
mJoRmE - w 1.2 400 390 
PHENANRlRENE a 0  U m  12 400 330 
ANTJIRACENE a Ww f Z  .100 330 
FUlORANMENE rprKg 12 100 330 
PYRENE Ww 1.2 4W 330 
BE-JANTHRACENE Wwl 1 2  400 3.30 - 
CHRYSENE Ww 1 2  400 330 
BENZWIfLUORANFHENE a wlbwl 1 2  *# 330 
BENZ~LUORANTHENE 4m Ww 12 400 330 
eENZqAJmENE - uon<e 1 2  rlOO 390 
1NDENq12,34D]PYRENE - W%l 12 a 330 
D l E E U @ , m C W E  W 1 2  400 950 
BEmqG.H,wERYlENE UOlKg 12  400 33[1 
NITROBENZENE-05 42 % 1 2  
2-FLUOROBIPHENM 48 % 1 2  
TERPHENYL-014 B6 % t 1  



KATAHDIN ANALmICAL SERVICES 
FZ~PORT OF mmrncAL EULB - - p.rl- 

feba Todr NUS 
tm OVmPrkOr. 
mh 102 

T.lrhtrsae,RJpOB 

ID: CNC CHARLESTON 

BENz€NE 
TOLUENE - -. I,~~BROMOM 
ETHYLBEPmNE 
NAPHTHALWE 
MTeE 
TOTAL XYLENES 
DIBROMOFLWROMETHANE 
1 , z - o l C H L O R ~ 0 4  



I 
ZNOROANIC ANALYSIS DATA SHEEI' 

Lab Nmt: KatiLd.h Analyfhl Scrr&r Cticrt Fkld ID: 25SLB090304 

Ma* SOIL SDGNmc: wp27!l2 

~crcmt sow wa ~3lb s*mpk a): ~ ~ 2 7 9 z - 0 0  1 

Concentmtbs UmL {aJL or dry dgbt): n@Cg 

Color Before: BROWN 

Color After YELLOW 

Comments: 

Tcxture: MEDIUM 

Clarity After: CLEAR 



- - 

Solids-?btdl Residue {IS) 81. w t  t 1.0 0.10 W/CIP SCW 06/14/99 JF 

(Practical CIUrphitation Level) laboeileory repEatitlg limfts and m y  not reflect Saqple- 
specific limits. Sanple-mfic Wta are irrdfcated by mmlcs ammated w i t h  I c r  valuc~l. 

(1) Sarrple Preparaticn an 06/11/99 by JF 

I 661 DR. 



KATAHDlN ANALYTICAL SERVICES 
REfWRT O F ~ Y T I C A l R E S U t T S  

R.p#tDIG: 11151PB 
PONO.: H7D12-PQmM 
Rairt: cT018% 
%&lldr: I 

Mttba  EPA d27D 
DrbARllyud: 7123198 

.wHTHKENE 
-E 
ACWHniYLENE 
ACWAPHIWENE 
FLUORENE 
PHElUHfClRENE 
ANTHRACENE 
FLUORAISTHENE 
PYRENE 
BEmqApmRACENE 
CHRYSENE 
BE WO(B]FLUORANTHENE 
BENZOfIqFLUORAKMENE 
BEE(ZqA]PYRENE 
INDENq1 /XD]PYRENE 
M B E ~ 4 H ) A N M R A C E N E  
BENZO[G.H,flPERvtENE 
Nn-ROBENZENE-DS. 
2-FLUOROBIPHENYL 
TERPHENYL-Dl4 



KATAHDiN ANALYTICAL SERVICES 
REPORT OF MLWICAL RESULTS 

- - 
Cmpound RarY UnlLr ff P a . -  P a  

BENZENE 6100 tab . 5 
TOLUENE a#o ugM&wA 160 a00 5 
IJ~BROMOETHC\NE ' - ~ K ) O  180 m s 
ETHYLBENZENE E39000 lrOlKqdryrvt 160 BM 5 
NAPMHALENE am ~ g l ~ ~ d y w t  160 BOO s 
MTBE a rrOlKOdryvA 160 aa) 5 
TOTAL XRENES leoo r101KOdyuut tm 800 5 
DIBROMOFLUOROMFMANE 92 % IgO 

1 ,Z-DICHLOROETHANE-D4 104 % 160 
TOLUENE-DB 108 % 18D 
P-BROMOFLUOROBENLENE 120 % 160 

Report Nokr: E 

k 

P.gc1af 1 

. 



KATAHDiN ANALYTICJU SERVICES 
REPORT OF /ulAlmCA;L RESULTS 

Capk- Ydrbt frrpldolg he'd- Ea- =By ErtMdhod Analyst 

SSL6l#HOZ sl WlPB (YIIIPO eYUlss DJP SajD DJP 

BEEPPlE 
TOtUENE 
~ ~ - D I B R O M O ~ E  ' - 
ETHYLBENZENE 
N A P M E  
MTBE 
TOY AL M E S  
DIBROMOFLUOROMrnANE 
1,WlCWOROETHANE-M 
TOLUENE46 
P-BROAROFLUOROBENZENE 



I 
WORGANIC ANUXSIS DATA SHEET 

Lab Name: I(rbbdh J~M-1 Scrvku Client FWm 2SSLa10010.2 
Matrix SOIL SDGNamt: WP2792 

Percent S a l k  685 Lnb Snmplc ID: 

.CASNo. Andy& Conccatrrtka C Q M DF 
P 7439-92-1 LEAD 34.7 1 

Calm Before: BROWN Tcxtu~~: MEDRlM 

Color Af tc~  W O W  Chdy After: CLEAR 

Comments: 



~ : P a L l l C s l U g a n  
ÿÿ as 
1401 then Ratk Dr., W t e  f02 
Tdllahaasee, FL 32308 

fab ]Rpt# : WP-2792-2 
Rqmxt Date: 08/ll/99 
m m. : m22-~99261 
Rajoct : C1D #68 

- - - -umSnF *mMga;rr) Amcr!zmBY rn 

solids-'~xal ~ c s i a h e  (TSI 69. ~t r 1.0 0.10 CIPIW SXM 06/14/99 JP I 

FQL (Pmetic8.l -itratia~ kwll rqmsmw hbxatozy reparring limit6 and nrry mt reflect srmple- 
specific r e p c a h g  limits. Sanple-specific limits are irdicatd by results mmtated w i t h  'c* values. 

(11 Sanp1e Rqaxatian ca 06/11/99 by YP 

LJO/baeajc (dw) /m 
rnI'ZSS7 
a: m. LEE LWX 

mlZa4m 
F c m m P . 7  

I8.O. l4ox '10. Pi'csrbrd. LIE 04U98 
Zlo\tbrIbdFks.-NH(13#11 

'I'd: 11071 87i.?00 Fur: (207) 77.54029 
) I a t l * . ? ! L r ~ U i ~ l L l u r n r  f& (603) 431-5777 Fa: f a )  436-3356 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF wrnw RESULTS 

WNunber: wm792-3 
804: Wm92 
Reputtme Mm 
PONO.: rn- 
R0ieet: CTO 
%Sd#r 87 

Mau8& EPA EU70 
IlueAndpd: 7mSB 

NAPHTWLENE Jzm w&l 1.1 980 90 
~~E Ssr, t.1 m 350 
AcErwplmmEm - ug(Kg 1.1 3w 330 
-WE sea W m  1.1 Jso 3# 
FLIJORENE 460 U m l  1.1 360 350 
PHENAHTHRUJE G6o ugll(g 1.1 m 330 
M U A C E N E  o&0 WQ 1 .I 380 Jjg 

FLiJoRAmHENE - uan<o 1 .I 3gD 33Q 

PYUENE oe0 WKfI 11  %O 930 
BENZWlANMRACENE 060 W&l 1.4 380 330 
CHRYSENE a wW 1 .I 360 330 

-- BENZOlejFLUORANTHENE 4a Kw 1.1 360 330 
BENZo(rgFLU0RANTHENE a W'w 1 .I 360 330 
BENZO(A]PYRENE as0 Wwl 11 980 9JO 

l N D m 1  ,Z,SCO]PYRENE a W w  1.f J60 330 
DlBmA,~NTHRACENE Q60 %ma 1.t 360 330 
BEMO[G,H,wERYLENE 060 Wwl 1.1 38(1 330 

N l T R O B E W N E d 5  53 % 1.1 
2-FLUOROBIPHENYL 60 % 1.1 
TERPHENYL-014 81 96 1 .l 

Report Notes: J 



KATAHDIN ANALVTICAL SERVICES 
REPORT OF ANALYnCAL RESULTS 

-- y.lrbt kap#Ddr -- Ed- -8y Ed- kulyrt 

' z55un1010e) St 817/99 m. WllmD DJP S m  fUP 



I 
LNORGAMC ANALYSIS DATA SHEET 

Lab Name: Katrbdin Aub.tlcrl Scrvicrr CIicat FOdd ID: 25SLB110203 

Color Bcforc: BROWN 

Color After YELLOW 

Cornmen&. 

Texture: MEDm 

Clarity A k  CLEAR 

FORM I - IN 



adlml': Paul migan 
llEtranach1Rs 
1401 OlRn Park Do., SUite 102 
Tbl-, FL 32308 

Lab mm&r : w~-nw-3 
Fqmrt Date: 08/11/99 
H) m. : M'79J2-P99264 
Roject : m m .  

- 

PNwmm R E m m e X I l S  *EgJlm'Hm JmWzmflY rmFs 

Solids-Total Residue (1s) 87. w t  t 1.0 0.10 QIP/CIP 9m 06/14/99 JF 1 

+ gs, (Practical Chmtitaticn Iewel) labratory mp0k-t- limits and rray not mflect sanple- 
specific repoh- limits. Sanple-specific limits are irrdicated by results ammated with ' c i  values. 

~ I I S a i ' p l e ~ t i c n m Q 6 / 1 1 / 9 9 b y J P  >. 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF wmau RESULTS - m- 

Teba Teeh NUS 

- 1 4  avsnPlrkDr. 
Sulk 102 
T.bhrost,FL- 

R0j.m CNCCHAftlESTON 

hb- 
soa: -- 
PO-: - 
u- 
Mdh& -- 

Mmm2-4 
w m a  - 
m24=2&4 
CTO ma 
s 
€PA 8270 
7 m m  

I -- M@X angAdC13tr b'dDllr Ed- E~t'dBy t Q M a m d  h~ntyd 

r w t i - w u n ~  ~ 1 4 0 m  l @ ~ g  12 40 350 
24EmnwPHTHALENE - IrgcKg 13 400 s30 
ACEWPWHYENE * wc4 12 400 330 
ACENAWTHENE a Wm 12 400 390 
FLWRENE * w b  12 400 3311 
PHENAMHRENE Wm 1.2 4W 390 
AHTHRACENE * WQ 12  400 .3m 
FLUORANTHEE - WQ 12 400 fJg 

PYREHE . la0 W'Q 1 2  400 a 
BENZqryP(NT HRACENE * w&l 12 400 530 

CHRYSENE -m0 4m 1 2  440 33I) 

- BEPnOlBFLUORANTHENE 4m WWl 1.2 400 333 
BENZ~LUORANTHENE a Ww 1.2 400 330 
BEtQqAAJPYRENE * Ww 12 400 330 
lNDEN0[1 ,Z,XDpYRENE W'Q 12 4110 3 0  
DIBEWA,WNTHRACENE - Ugn<g 12 400 330 
BENtO[G,H,IJPERYLENE 400  uen<e 1.2 400 330 
NITROBENZENE-DS 47 % 12 
2-FLUOROBIPHENYL 71 % 1.2 
TERPHENYL-D14 73  % t.2 



KATAHDJN ANALYTICAL SERVICES 
REPORT OF ANALM1w RESULTS 



RJClroa 
Tcbr T a  NUS 
141  Ovsn Puk Dr. 

1a2 
T&abssee,FL3P08 

hj. 10: CNC CHARLESTON 

KATAHDlN ANALYTICAL SERVICES 
REPORT Of ANALYTICAL RESULTS 

BEFlZENE wwwt 1 s .  WcI 5 
TOWENE . 8400 la a0 5 
imt~~wmti~ ' ' - t@q&)wl 120 800 5 
ETrmSEFaENE Ea4aoo lP 6w 5 
NAPHTWLENE E m  upnroavvvt 320 WO 5 
MlBE dm u@M&ud 120 600 5 
fOrMXYLENES 1- ugll(lldryuul 120 aa, 5 - 
MBROMOFLUORWETH ANE 68 % 120 
1 ,Z-DKHLOROElHANE-W 106 % 120 



KATAHDlN ANALYTICAL SERVICES 
REPORT OF dvawlwu RESULTS 

BENZENE 
'FOUJENE 
I;~-MBROMORHAN% ' ' 
M E - N E  
NAPHTHALWE 
MT8E 
TOTAL XRENES 
MBROMOFLUOROMRHANE 

Report Nodes: J, (11,O-2 - 



1 

WORGltNfC ANALYSIS DATA SHEET 

Lab Name: Kahbdh Anawl !juvicu mat Fkld 1D: 25StB131#03 

Matrix: SOIL SDCN8mt: WP2792 

Perccat S o k  85 A Lab &mpk ID: ~pz792& 

Conanbrtkn Unitr (a* or mg/Kg dry weight): mg/Kg 

7439-92-1 LEAD 6.2 P 1 

Color Before: BROWN T+tm: MEDIUM 

Color After: YELLOW Clarity Afta: CLEAR 

Cornmtnt: 



CLIMr: Paul Cdlligan 
 itch^ 
1401 Olmr Fmrk Dr., U t e  '102 
lklbbssee, E'L 32308 

Lab-: IJP-2792-1 - 
Repx Date: OB/U/99 
#) m. : ~ 9 1 . 2 * ~ 9 9 2 ~  
meet :CIO#68 

--- 

Wid mFmmZnl ~ / 0 7 / 9 9  06/08/99 

Solids-TDtd Residue (1s) 85. W t  2. 1.0 0.10 CLP/CIP SW 06/14/99 JF 1 

* pQa (Practical m i t a t -  Imel) mgmsmts labraw x q m t h g  l i m i t s  a d  my m reflet sanple- 
specific rqwtiq lhits. -1e-spedfic limits are irdic&ed by results m t e d  w i t h  Wues. 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF m r n c A L  RESULTS - McJig.n 

fdm Tsoh NUS 
94Ol [)va,PrkDr. 
&&to2 
Talhwet,FLjlJOB 

R0J.D. CNCCHARLESTON 
Meam& EPA 62A 
IDd.- 7 m  

25518130203D SL CYIRO Uam Yt- PMM EPA9550 KRT 

Gmpk - 
Campolrnd Rasull Unltr ff P4L #Y 

NAPHTtlMENE €amQ WWl 12 400 330 
2 ~ ~ N E  Eaw0 Ww 12 400 930 
ACENAPCrrWYLENE 0 W#m 12 a jj[l 

ACENAPHTliENE 5 a  UgR(0 12 YW, 330 
KUORENE Ww 12 400 530 
PHENANTHRENE ?lo0 IQ'Q 1.2 400 330 
ANTHRACP(E J3x wm 12 400 . = 
FLUORANTHENE 450 wQ 12 4Ml 930 
PYRENE 750 whl 12  4W 530 
BENZO(ApJTHRACENE .tz4a '4m 1.2 400 3311 
CHRYSENE * rgR(g 12 400 330 - BEWZOfBPLUORANTHENE 

4 0  ugAbl 12 40 330 
BENZO(IQFLU0RAMHENE c4QO UgCKg 1.2 400 Jjg 

BENZO[ApR WE *400 W w  12 4 0  3 3  
INOENO[l.2,3-CO]PYRENE sgn<g 12 400 330 
DIBENqA,HWRACENE W%l 12 400 530 
BENZO[G,H,l]PERYENE Wm I 1 400 330 
NlTROBENZENE-05 53 % 1.2 
2-FLVOROBIPHENn 77 % 12 
TERPHENYL-Dl4 84 % 12 



KH 1HHUlN ANALY I IGAL bkKVIGkS 
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1- Tsch NUS 
- 
wm7a " - 
em 
NID12pQoaB4 
CfOs6e 
6i 

EPA 8270 
7- 

- - -- 

-nw - 
Canpornd CCI*u)l Udb a= u F a  

N A P M E  - ww 1P 40000 930 
3MI3WWWlilHMENE - WQ la 40(1#1 350 
A-NE a Wm $20 YlQM 350 
ACENWHTHENE (r#lo0 W w  120 m W  Sg0 

FWORENE earn Ww 1P 40000 390 
PHENNTWENE a W'N I20 40000 396 
A W f R A C M  - Wu la0 40000 330 
FUJORMITHENE c4#ro0 WW 120 400#) S 
PYRENE 4m0 WLl 120 YY)[K) 33CI 
E k y E - * E N E  - uonb 120 4mm 330 -. - Iron<o laa 4LX#0 330 
B E N Z ~ ~ L U O f U N l H E N E  a WwJ 120 4M00 330 
BEFPqIQLUORANTHENE 4mwl W'% 120 40aM 35b 
BENZO(A]PYRENE 4om0 law 120 4Om 3x1 
INDENO(1,2,34DIPYRENE - W'M 120 4[1(100 JJg 

DIBEWHPNTHRACENE "4oax, W w  1 20 4M00 330 
BENZO(G.H,IJPERYLEWE 4mO Y m  17.0 4OCm 330 
N~OBENZENE-D5 DL % 120 
2-FLUOROBIPHE N n  D l  9b 120 
TERPHENYLdl4 DL % 120 



- mcam 
Tcbr T&h NUS 

-- 1401 OWnPrkDr. 
k*r 102 
T r n , R S p O l l  

hj, l): CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALMICAL RESULTS 

-lPk M- 
C- uuadt Ullltr u= P a -  PQL 

BENZENE 1 m  wmQ&yM tlb , 550 5 
TOLUENE . raooo ugll(gbynt i+o ~ ~ l l  s 
~ , ~ - D I B R o ~ u o ~ ~ E  ' 66a agM@ryM 110 550 5 
FMYLBENZENE ElsoaoO 110 550 5 
NAPrf'WUNE I34000 110 550 5 
MTBE 450 I@Q&~w~ 110 550 5 
TOTAL rmWES 2i#100 rgMqbynt 110 950 5 
MBRoMOFLUORWEfHANE 8B % 110 
1 ,Z-MCHUHtOETHANE-M a50 % 110 
TOLUENE-D8 88 % 110 
P-BROMOFLUOROBENZENE 106 Y 110 

- - 
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1 
IEIORGANTC ANALYSIS DATA SHEET 

Lab Name: K.hMh Arulytial Semiem CUeat Prcld ID: 25SLB130203D 

Percent So= 80.6 Lab Sample m: WP2792-aO5 

W N o .  Amdyk Coltcentrrtioa C Q .  - M DF 

7439-92-1 LEAD 10.4 P I 

Color Bdon: BROWN 

Color After: YELLOW 

Comments: 

Tacturr:MEDrClM . 
Ciarity After CLEAR 



gp, (Praaical CWntitatfcn -1) mpesems labraUxy -timg limits and ltlay rnt reflect sanpk- 
specific rqmrtw limits. Srmple-specific limits are irdicated by results ammated with ' c t  Val-. 

(1) mle Preparaticn on 06/11/99 by JP 

PFllTSs7 
CC: MS. LEE I6M 



KATAHDIN ANALflICAL SERVICES 
REPORT OF ANALYTICX. RESULTS - P.ul- 

Tdm Tah NUS 
1401 OWII WDf. 

NAP-E Wm 12 440 390 
2-NE wb 12 400 330 
ACENAPMHYLWE - wkl 1.2 400 330 
ACENAPHTHENE 400 'MU 12 400 330 
FLUORENE * W W  12 400 530 
PHENANTHRENE uOlKO 1.2 400 590 
AHMRACENE - W m  12 400 330 
FWORANMENE - WQ 1 2  4m 330 

PYRENE rrOlKO 12 400 3313 
BEN;Lok \~RACENE *400 uan@ 12 400 330 
CHRYSENE -locJ Ww 1 2  400 330 
BENZ~~FLUORANWENE *4ao Ww 1 2  YM 330 
BENZOpqFLUORANTHENE Ww 12 40 330 
BENZ~AlPyRf NE 4m Wwl 1.2 400 330 

INDENOF ,2,34O]PYRENE do0 W w  12 4W 330 
OlBEElqA,Hj4NMRACENE + 4 0 0 w ( 4  1.2 400 330 
BENZqG,H,I]PERYLENE - ugn<8 1 2  400 330 
NKROBEWENE-D5 57 % 12 
2-FLUOAOBfPHENW. 63 % 1.2 
TERPHENYL-Dl4 91 % 12  



- 
frln T r h  NUS 

KATAHDJN ANALYTICAL SERVICES 
REmRtoFANAtmCALRESuLTS 

- - 
Carpwnd RauY L M s  ff m L  = 
BPlZENE d WKCl 5 S 
TOIJJENE - 12 W w  OW 5 5 
I;L--e + 6 u~nrs  OM 5 5 
ETHneEWZENE 13 w b  Om 5 5 
NAPHTHALENE (13 rrOlKg m 5 5 
MFBE d W'w om 5 5 
TOTAL XYLEES 12 Wm 038 5 5 
D I B R O M O F W O R O M ~ E  11s % O M  
1,24WkOROETHANE-D4 #la % O M  
TOLUENE-DB 86 % 0.W - 
P-BROMOfLUOROBENZENE 100 % 0 s  



CtiefIt Rulc.1ootn 
Tan Tboh NUS 

- 14Cn OvenPmkDr. 
&&a la 
T ~ F L S P O B  

Pmj. P. CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

WNunbn: 
$Dm 
Report- 
Porn: 
Prclriscc 
%sad= - -- -- M a x  $mplrlm ~ a c ' b m  m- -By =- kulyrt 

&npb - 
Carrpand Rtrua Unltt ff R a  P a  

BENZENE 7 UW4 t.f . 8 5 
TOLUENE 4 U m l  1 .l 6 5 
~MBR-E - '  4 W m  1 .I 6 5 
E r m B m E  8 Wm 1.1 6 5 
NAPHTWLENE 54 UdW 1.1 6 5 
Ml'EiE 6 Wm 1.1 6 5 
TOTAL XYLENES 15 'Qm t.4 6 5 
DIEROMOFLUOROMETHANE 114 % 1 .I 
1 ,Z-DlCHLOROElWANE-04 118 % 1 .I 
TOLUENE- I03 % 1 .I 
P-BROMOFLUOROBENZENE 124 % 1.1 - 



1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: Kitrhdb Analytical Scrvicu Clknt Fldd ID: ZSLB 140304 

M8t& SOIL SDCNamc. WP2792 

Pmcltt So& 84.4 lab  hmplc iD: WP2792-006 

. Concenbrtbn Unfb (oJL or mg/Kg dry weight): mdKg 

C M N a  Aa.tYtt Concc*&don C Q M DF 
7439-92-1 LEAD 4.9 P 1 

Color Before: BROWN 

Color A&. YELLOW 

Comments: 

Tmaue: MEDIUM 

Clarity Aftn: CLEAR 



Iab 1Jurt#r : WP-2792-6 
F&pZ Date: 08/11/99 
PO m. : W917--264 
Proje!ct : m # 6 0  

Solids-Total Residue ('Is) 
-- 

F& (Practical puarrtitation -1) -ents labram l i m i t s  and nay rrx m d k c t  sanple- 
specific rqmrtirg Ilnrits. Swple-spedfic l im i t s  arc itldicated by results mmcated w i t h  ' c o  values. 

(1) Sample Prepr'atia on 06/11/39 by JF 



KATAHDIN ANALYTICAL SERVICES 
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WP2702-7 
wm782 
WSB 
m2-Ks264 
CTO #re 
115 

EPA 8270 
7amQ 

NAPHTWNE 
-m 
ACWHTHYLENE 
ACENAPmENE 
FLUOREN€ 
PHENANTnRENE 
ANTHRACENE 
FLUORANTHENE 
WRWE @ sE)g:a(nMNTHwwE 
CHRYSENE 
BENZqB]FLUORANlMENE 
BENZ~FLUORAHTHENE 
BEFPqA1WRENE 
WDENO[l,2,SCD]PYRENE 
MBE~4HJAKMRACENE 
B E ~ G , H , ~ P E R N N E  
NITROBENZENE-DS 
2-FLUOROBIPHENYL 
ERPHENYL-Dl4 



KATAHD IN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

clirnt: PrlCgOn 
Tdm Tach NVS 
ia<)nnPUkDr. - 
SIlLh f a !  

T-nzme 

Pmj. D: CNC CHARLESTON 

BENZENE 
TOLUENE 
1 ' 2 - M B R O M O ~  . - 
ETHYLBEEaENE 

I 
N A P m E  
UTBE 
TOTN M E S  

I D m o M o F L w R ~ A N E  
1 . ~ I C H L O R r n N E - [ ) r I  
TOLUENE0 

I u-BROMOfLUOROBENfENE 
.+ 



1 
INORGANIC ANALYS1S DATA 

h b  Name: Ka- Smtbcr CUentFitlUID: 25SLB160304 

Matrit: SOIL SDCNamc: WE2792 

~atclltSdidr: 853 h b  Sample fD: WPZ792-007 

- -- 

7439-92-1 LEAD 

Color Bdbrt: BROWN 

Color After YELLOW 

Commcats: 

Texture: FINE 

FORM I - IN 



ama: E'aul Wligan 
TwraTtdlm 
1401 Oven Pa& Dr., W t e  102 
-See, PL 32308 

ma: QJC amaEsml 

S w w L E ~  

2 W 6 0 3 M  solid RXBtFRmum os/m/99 06/08/99 
> 

BmmsIml - W r r S D F  *mMmm -BY m 

Solids-lbtal Res- ('IS) 85. We % 1.0 0.10 CLP/ClP SCW 06/14/99 JF I 

PQL (Practical Queraitatfcn Letall rrpreseras labrawry qxrting limits and may not reflect sanple- 
specific repaat* limits. Sarrple-specific limits arc irdicated by results ammtated w i t h  '<' values. 

(11 Sanple Preparaticn on 06/11/99 by SP 

661 ANlEEEN DR. 

ko<iwm bdN~5 



KATAHDIN ANALfllCAL SERVICES 
~ T O F ~ r n ~ R E s U L T S  - Prl- 

Tdm Tach NUS 
lot OHnPrlrLk. 
Sulr 102 
T ~ F L S 2 ? W Y I  

RojB D:CCHARLEsTON 

SL MIDO m. S n W  f'MM EPA3950 KRT 

NAPHTHALENE - = lonca 1 2  40b 530 
-HTHALENE rronb 12 404 330 
ACEWPWWLENE - Wm 12 QO 350 - - *  12 4[# 330 
FLUOREME 4m rglKO 12 400 390 
PHENANTHRENE a ' @ &  1.2 40 930 
ANTmACENE a -  12 400 930 
FLUORAFrmEPlE - Ww 13 400 330 
nwM ww 12 4m 3?m 
BENZqA)4NTHRACENE a Wm 1-2 400 330 -- 
CHRYSENE am W'm 12 400 930 
BENZo[e]Fl.UORANTHENE a IrgR<B 1.2 4m 330 
BENZqQXUORANTHENE a WJ&l 13 400 a0 
B E W A W E N E  a m  uonb t2 4 0  530 
INoENOfl,2,3-CD]FYRENE a"m 1 2  400 330 
MBE~A.H]ANTHRAC€NE U w O  1.2 460 530 
BENZqG,H,I]PERYLENE - ug/Kg 1 2  400 330 
NITROBEFIZENE-IW 55 % 1.2 
2-RUOROBIPHtNYL 65 % 12 
TERPHENYL-014 a2 % 12 



KATAHDIN ANALnlCAL SERVICES 
REPORT OF ANALYTICAL RESULTS - WCdioa 

Teb Tach NUS 
1 a  OvanmDr. 
sub 102 

TJlheaa,FL3PDB 

Pmj. IO: CNC CHARLESTON 

srnpk- - -qiklfDxte -m frrtLMe ElrdBy EdMmmd 

25SLB170304 SL WBB (V8lsQ WltIDg JSS 5090 JSS - - 
Crmpound R u a  Unltr ff = PQL 

BENZENE E24Om UOIKgbyrR 110 . S O  5 
TOLVENE . E8smJ h@qcQnt 110 950 5 
~,~-D!BR~IMC~WAE .ssO uplllgbylvrt 110 550 5 
ETHneENZEWE wfoaa 110 950 5 
NAPHTHALENE 16000 lgK@yM 110 so 5 
U r e E  .s#a llpwd!w 110 550 5 
TOTAL XYLENES I= @Qiky~t t10 550 5 
DIBROMOFLUOROMETHANE 101 i 110 
t , 2 - D l C l i L O R O ~ E S r l  1 32 % 110 
TOLUENE- 101 % 110 
P-BROMOFLUOROBENZENE 96 % 110 

Repod Notes: E 

P a s e l d l  

000001 3 



- ,- 
Tdm l o # ~  NUS 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

-- nd3ix ~ m e  -- ExLm ,=By m u -  + 
- - 

rnpb - - M hlb ff P Q  PQL 

BEHZENE - -  m .  l p q l  6 
TOUIENE -2-00 - 1aDDO 5 
~ ~ D ~ B R o M ~ ~ E  - - CraoOO 23W lam0 5 
ETWUENZENE - a ' - =  taOOO 5 
NAPHTHALENE lm u@C@@d 2900 law0 5 
W E  IWgkpt ZKK) la#lo 5 
TOTAL XYLENES - w N J d w ~  1- 5 
MBROMOFLOOROMETHANE rn % ZMO 
1 ,Z-lMCHLOROETHANE-M €84 % Po0 
,EM48 108 % p00 

PSROMOFLUOROBENZENE 104 W pQO 



1 

lNORGANIC ANALYSES DATA SHEET 

Lab Nmt: K*t*bdf. b l y t i a l  Scniccr Cknt PPdd ID: 25SLB170304 

Matrix: SOIL SDG1Ysmt: WP2792 

Coaerntmhn Units (m@ or mgMg dry might): mglKg 

W N a  Anilyte ConcmtmtiOn C Q M DF 

7439-92-1 LEAD 7.4 P 1 

Color Before: HROWN 

Color Afier: YELL-OW 

Commcab: 

FORMI-IN 



113Bd: Paul Calligm . 
'MraRehlG 
1401 Orrm Park Dr., Wte 102 
Tallahaeaet, PL 32308 

Iab : WP-2792-8 
R e p x t  Date: 08/U/99 
R3 bb. : N7332-P99261 
Project : CID #68 

- - -  - 

L'JwMam R B S O L ; r u t r r s D F  +pQt- AEPIIYzm BY KlSES 

solids-Total Residue ('IS) 84. ah t 1.0 0.10 (9P/(3IP SOW 06/14/99 JF 1 
- 

* FQL (Practical Quwtitatb represents laboram n g x x t h q  limtts and rrlay xut refleet saple- 
specific rqxrt iq l imfta . Sanple-spdfic limits are indicated by resfits anmtated wfth ' c1 values. 

(1) Sanple Preparaticm on 06/11/99 by JP 
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Trtn Tcdl NUS 
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- wc.yg*1 
Tdn Tch NUS 
ISM Olran W D r .  

* - sulQ 102 
TJlhases,fL3zm 

WID: CNCCHARtESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF mmmcAL RESULTS 

6035 HMP 

srnpk - 
Conpound Units BF W e  PQL 

B E W E  E*arOOo qw#pM 150 . 750 5 
TOWEN€ ,m#roo Q#lq#pt 150 7s 5 
1 2 4 J a 3 F t O M o ~  ' Crso 150 fBD 5 
EMYL3ENZENE weooDo uoncodrywt 150 750 5 
KWWHAENE EtilWOO q#lQ&pt 150 750 5 
r n E  - 150 m 5 
TOTAL XYLWES 740000 150 750 5 
MBROMOFLUMtOMFMANE 83 Y 1SD 
1,2-DiCHLOFiOETHANE44 -1 % 150 
1 OLVENE-DB 101 % 150 
P-BROMOFLUOROBENZENE HZ % 150 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALMICAL RESULTS 

- -- 

SL MlsD Mlloa) Wl1198 RIP Smo RIP 
- -- - - - 

Conp#nd Rardt ualll; w = *  PQL 

BENZENE 12oolra 1- e f5WO 5 
TOLUENE ,saawK, l@u@pt 15000 750[Y) 5 
I~U~R~MOEWWE - ' .tsooO rrpll(gbyurt 1 5 ~ 0  75000 s 
ETHYLBENZENE Smm qpugdpl 15011b 7EoW 5 
NAPHTHALENE name ~wmkywt  sax, 750(10 s 
MTBE ~~ rrgll(qdywt lSaK, fSOaO 5 
TOTAL XYLENES 220MXX) 154)[1 75000 5 
MBUOMOFLUOROMETHANE 102 'Y f 5000 
1 , 2 ~ ~ L O R O N A N E - b 4  91 % 15000 

101 % 1- 
P-BROMOFLUOROBENZENE 101 % 1- 



1 

INORGANIC MALYSIS DATA SKEET 

Percent Sol& 76.0 Lab Sample ID: WPt792-009 

CASUo. Adytc ~ m t h  C Q M DF 

262 P 1 7439-92-1 LEAD 

Color BC~OTC: BROWN ~ t x t u r c : ~ ~ ~ , i u ~  

Color After: YELLOW Clarity A f k  CLEAR 

Comments: 

FORMI-IN 



CLmn: Bml Cslugan 
~ ~ K E  
1401 Oven Rck Dr., Slrite 102 
-, F% 32308 

- -  

mid fEDGgRFmwum M/07/99 06/08/99 

pQa (Practical Qlmtitaticm M I  labcaatory mporthq limits ard rasy ror reflect sanple- 
specific qmxhg limits. mle-specific lMta are W c a t e d  by h t s  ammated with values. 

(1) Sarrple Preparaticn on 06/11/99 by JP 

m b e a  jc (dw) /m 
PFllTSSl 
CC: bS. LEE LEXX 

- m m  



KATAHDIPJ ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS - m-km 

1- Tcth NUS 
1401chnRrkDr. - &h 1M 
Tllllhrrua, FL 32948 

hj.a* CNGcHARwm 

-- Ylfrbt &mpbdOllc RecWD;rh EXLm fhWBy -Mehod - 
mUml SL Brim (iWgg JSS SD% JSS - - 
Cmpound R e d l  units ff P Q L  = 
BENZENE 6 wWw 5 5 ld . 
TOLLlENE . *  www 1.0 5 5 
1.2-OiBROMOETHANE ' ' rgnradryvrt 1.0 5 5 
ET~~YL~MENE a l@~g+t 1.0 s s 
HAP- 4 ulDIKqbywt 1 .o S 5 
m E  4 w w w  1 A s 5 
TOTAtrmENES 4 w$K@ymt 1.0 5 5 
DIBRWOFLUOROMNANE 104 % 1 -0 
1 , 2 - O i C H L o R O ~ E - o s  101 % 1 .o 
TOLUENE48 108 % 1 .O 
P4ROMQFLUOROBENZENE 99 % 1 .O 

- 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANAtY11CAL RESULTS 

- P a d -  
Tebm T&I NUS 
la OHI Pulr Dr. 
sub 102 
T ~ U U S S U . F L ~ ~ ~ ~ ~  

W1: CNC CHARLESTON 

WPf792-12 
wP2792 . - 
am9 
rn2-PSaW 
Cfo 168 
92 

EPA W O  
7mrPg 

8rrpk - 
Carpwnd FIwrun lms DF #r. mL 

NAPHTHALENE - ww 1.1 980 390 
-E - lrOlKO 1 .I SaO 930 
ACENAPHFHYLENE e W  w&l 1 .I 381) 990 
ACENAPHIHENE - Ww 1 -1 Jso 330 
FLUoRM - rgne 1.1 360 330 
PHENAFrmRENE a W  Wm 1-1 380 330 
AHMRACENE - Ww 1.1 360 330 
FLUORANTHEN€ a wf4 1 .l 3s0 330 
WRENE - uglKB 1.1 380 330 
R ~ ~ " , N T H R A C E N E  460 lwU 1.1 360 330 - m 1 .I 380 330 
s ~ O [ B J F L U O R A N  THENE dB0 ugn<g 1 .I 360 330 

BENZOMflUORAMHENE 460 W w  1.1 380 330 
BENZ6(A]PYRENE as0 W'Q t.1 360 330 
INDENO[1,2,XD~YRENE 480 W%l 1 .I 386 333 
DIBEWA.Hl4NTHRACENE em W m  1.1 W 330 
BENZo(G,H,ljPERYLENE em Ilgll(8 1.1 360 330 
NlTROaENZENE-05 46 % 1 .I 
2-FLUOROBIPHENYL 56 % 1 1  
TERPHENYL-Dl4 n % 1 .I 



Clirnt: Pulc.(couI 
TaUa Tsoh NUS 
1401 oven PAC&. - SUh 1m 
T ~ , F L 3 P 0 8  

PmJ. ID: CNC CHARLESTON 

KA I AHDIN ANALYTICAL SERVICES 
REPORT OF MMLYnCAL RESULTS 

-m - 
Canpwnd R.rur Unlb ff - .  PQL 

BEEmNE 41 Ww t2 . 8 5 
TOLUENE 4 uon<o 1 2  6 5 
1,24lIBROMOEMAHE ' 4 Wm 1.2 6 5 
€IMYLBENZEHE 4 Wm 1.2 6 5 
NAPHTHALENE 4 W w  1 2  6 5 
MTBE 4 Wm 1 2  6 5 
TOTAL XYLENES 4 W w  1 2  6 5 
DIBROMOFLUOROMEFHANE 121 Y t 2  
$2-DICHLOROETHANE94 t18 % t2 
TOLUENE48 IT2 % 1 2  
P-BROMOFLVOROSENZENE 67 9L 1 2  



I 
INORGANIC ANALYSIS DATA SHEFT 

Color Before: BROWN Texture: COARSE 

Color After YEUOW ClarityAfta:CLEAR 

Commentr: 



cl,lBr: F a d  w g m  
*traTechbEs 
1401 OlRn Dsdr: Lh., Wte 102 
Tallahassee, FL 32308 

m a :  ac - 
Lab : WP-2792-I2 
l?qurt Date: 08/U/99 
FO m. : m912-P99264 
Rojeet : m # 6 8  

Solids-Weal Residue ('IS1 91. w t  t 1.0 0-10 w/CU SUd 06/l4/99 JF 1 
Total Qrrbustible organics 1.4 we t 1.0 0.1 ~ s r n  ~2974-8 06/14/99 3~ 1 

* S& (mid -itatian Level) mpnsenm labratory repmthg limits and nray mt reflect swplc- 
specific repcar* lhits. Sauple-spedfic lindts are irdicated by Wts -td w i t h  ' c ' d u e s .  

(1) Sanple Preparatim on 06/11/99 by JF 

L70/baea jc (dw) /m 
PFllVSS8 
CC: S. LEE LECK 

m T G a l N t 6  
KsIERPALz?i7 
661 ANDERSm I3R. 

.kt) ( i w m  Ed Xi 5 210UhRsdMZlkmsuhNH 
P.0.  flor ' 20 .  U'rrrhmak, StE 04098 hrct-.i!lurb\l~rrldlolrn T& (6031 431-5777 FIE (bOjJ 4*U% 
M (207) 174-2400 f x  (207) 775-4029 



LabNam: K 1 I I w i M m m  SDG No.: WP2792 

Mat&. SOIL 

QC LIMITS 

SMCl (NBZ) = NITROBENZENE-D5 

SMC2 (FBP) 2-FLUOROBIPHENYL 

SMC3 (TPH) * ERPHENYL-Dl4 

# Column to be used to flag recovery value 

Values are ouWde of QC limits 

Page 1 of 1 FORM II SVOA-1 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

client PrulcaQm 
TcOr T d  NUS 
la OvrnPukDr. 
sme 102 
T-, FL 3POB 

Pm&P: CNCCHARESTON 

I - 
Canpourd Rrarll Unlb DF PQL WL 

NAPHTHALENE - lqlKq 1.0 950 330 
2-MmMNw-E wm 1 A 930 536 
ACENAPKMYLWE 430 Ww 1.0 330 350 
ACENAPHTHENE - m 1 -0 330 930 
FLWRENE W m  1.0 3m 3?iO 
PHENANTHRENE a W w  1.0 53b 330 
ANTHRACENE 430 Wm f -0 3# 990 
FWORANTHENE 030 wQ I .O 330 330 
PYRENE e m  Wm 1 .O 330 330 
B E N T q A ~ m R A C E N E  rrOlKg 1 .o 330 330 
CHRYSENE a W w  1 -0 330 330 

- BENZ~JFLUORANMENE wf41 1 -0 330 330 
BENtO[lPFLUORANTHENE W'& 1 -0 350 330 
BENZO(A]PYRENE eXl @&I 3.0 330 330 
lNDENO[l J.%CD]F'YRENE uan<a t .O 330 3Xl 
Df8ENz(A,HPNTHRACENE a30  @mi 1 D 330 3- 
BENtm,H,IPERYLENE U€m 1 -0 3W 330 
NlfROBENfENE-05 A 9b 1 .O 
2-FLUOROBIPHENYL 7f % 1 .O 
ERPHENYL-Dl4 88 % 1 D 
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2A 
WATER VOWTILE SYSTEM MONTTORING COllffPOUND R E C O W  

Lab Name: Katahdin Analytical Senrices SDG No.: WPns2 

 hid^ WATER 

QC LIMITS 

SMC1 (DFM) = DIBROMOFLUOROMETHANE (75129) 

SMCZ (DCA) = 1.2-DICHLOROETHANE-D4 (85-1 35) 

SMC3 (TO11 ' TOLUENE-D8 (62-120) 

SMC4 ( B f  B) ' P-BROMOFLWROBEWENE (as lw)  

# Column to be used to flag recovery value 

Values are outside of QC limits . 

P a ~ e  1 of 1 FORM II VOA-1 



KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYnCAL RESULTS 

- - 
canpoUu3 Remd UaYI DF PQL PQL 

BENZENE 4 w- 1 .Q 5 5 
TOUJENE d rrdL 1 R 5 5 
1 ~ ~ R O M O E T H A N E  4 * 1 0  S 5 
EMYLBEPaENE 4 w 1 a 5 5 
NAPHTHALENE d Crg2 1 .O 5 5 
MTBE 4 u0n 1 R 5 5 
TOTAL mLENES 4 w- 1 .O 5 5 
DIIROMOFLLIOROMETHANE 94 Y 1 .O 

1,Z-DICHLOROETHANE-M 87 % 1 .O 
TOWENE-08 103 % 1.0 
P-BROHOFLUOROBENZENE 98 % 1 -0 



Katrbdin Analytical Services 
8260 LCS Recovery Sheet 



KATAHDlN ANALYTICAL SERVICES 

Tsb.Y& NUS 
la OmPukDr. 
sulb lop 
T-,FLnSPW 

mD: CNCCMRESTON 

BEEaENE 
TOLUENE 
12-DIBROMOEMANE 
ETrmBENZENE 
NAPHTHALENE 
MTBE 
TOTAL XYLENES 



Katahdin Analytical Services 
8260 LCS RCCOVC ry Sheet 

Date h~ 6/11/99 

B h t r k  AQ 



Katahdin Adytical Senices 
8260 LCS Recovev Sheet 

Out of Tinits 



caant: M-hm 
T h  Tah NUS 

- t4Ol Ovar ParkDr. 
Sub 102 
tahhmee,FL3pOB 

WlD: CNCCHARLESrON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

VBLUFtSB AQ - dCiSRO W SWO DJP 

sinOlr - 
Ramrlt Unlb DF P a  Pa. 

BE- 
TOLUENE 
t ,Z-DtBRMAOETHANE 
ETHYLBENZENE 
NAPHTWNE 
MTBE 
TOTAL XYLENES 
D I B R O M O F L U O R ~ A N E  
1 ,Z-DICHLOROEIHANE94 
TOLUENE- 

% "  

P-BROMOFLUOROBENZENE 
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- W w F  
Teh TO& NUS 
1401 Oven MDr. 
SuOlM 
T-,RSPQB 

Pmj.lO. CNCCHARESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

SrrpkDaerPtkn m Smp#D& -Due En- EmfBy Ed- & ~ l y a  

VBUWOB M - - Wl- JSS Smo JSS 

-w - - Rasw Unib DF rCT PQL 

BENZENE 6 * 1 A 6 5 
TOLUENE 4 W'L 1 .O 5 5 
f.24iBROM6ETliANE 6 W'L 1 .a 5 5 
ETHYLBENZENE d w I .O 5 5 
E J A P W N E  4 1.0 5 5 

r n E  d w 1 .o 5 5 
TOTAL m N E S  d W'L 1 .O 5 5 
DIBRWOFLUOROMETHANE 104 Y 1.0 
f 3-DtCHLOROETK4NE-W gS % 1 .O 



KpQhdin Anslytid Services 
8260 LCS Recovery Sheet 



e - Tdm w- T d l  NUS 
.- 1401 OWmPlrk Dr. 

SUB rm 
TJlhrrrsl,FL- 

-0: CNCCHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYIICAL RESULTS 

VBLKQOBA 
Wpnsn 

llRlPO 
m12- 
CTO me 
NIA 

- .  - 

BENZENE 
TOLUENE 
13-DIBROMOETHANE 
-NE 
NAP- 
r n E  
TOTAL XllENES 
MBROMOFLUOROMETHME 
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2A 
SOL V0lA'Ill.E SYSTEM MONrrORlNG COMPOUND RECOVERY 

Lab Name: Katahdin Analytical Sewices SDG No.: WPn92 

Matrix: SOIL 

QC LlMjTS 

SMCt @FM) = DlBROMOFLUOROME'NE 

SMCI @CA) 1,Z-DICHLOROETHANE-M 

SMC3 (TOL) TOLUENE-DB 

SMC4 (BFB) = P-BROMOFLUOROBENZENE 

# Column to be used to flag recovery value 

* Values are outside of QC limits . 

Page t of 1 FORM II VOA-1 



- -CgOan 
Tda T& NUS 
la OvenPrkDr. 
~ u l r  im 
T-, FL 32308 

Pro& P: CNC CHARLESTON 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF mmmcAL RESULTS 

BENZENE 
TOLUWE 
1 ,Z-DIR-NE 
ETHYIBENfENE 
NAPkmiALENE 
m E  
TOTAL mm 
DIBR~WOROMETHANE 
13-DICHLOROETHANE-D4 
TOLUENE-08 
P8RbMOFLUOROBENZENE 



- ,, 
Tdm Tech NUS 

D: CNC CHARLESTON 

KATAHDlN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

VBLKZ1 I B 
WPns2 
8nm 
N7012- 
CTO 
1 m 
fiwozso 
w 1 m  

BENZENE Ww 1 .O 5 5 
TOLUENE 6 'Jm 1 .O 5 5 
1,2-DiBR-N€ 4 Wm 1 .O 5 5 
ETHYLBmNE 6 uOlKq 1.0 5 5 
NAPHTHALENE 4 Ww 1.0 5 5 
m E  4 lrOnb 1 .a 5 5 
TOTM XYLENES 6 Wm 1 .0 5 5 

1,291CHLOROETHANE-W 128 % 1.0 
TOCUENE-L)B 119 Y 1 .O 
P-BROMOFLUOROBENZENE 88 % 1 .O 
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- -, 
T h  Tlch NUS 

KATAHDIN ANALYTlCAl SERVICES 
REPORT OF ANALYllCAL RESULTS 

&mpk - 
Conpamd M w ff #;Y PQL 

BENZENE 6 tron<a 1 .O 5 5 
TOWENE (S Ipl)(q 1 -0 5 5 
? , 2 - M B R O M O ~ E  6 4m 1 .O 5 5 
EmYwU9ENE 6 rrp(KO 1.0 5 5 
NAPHTHALENE 6 WW 1.0 5 5 
MTBE 6 Ww 1.0 5 5 
TOTAL XYLENES 6 W%l 1 -0 5 5 
MBR~OFLUOROMETHANE 1 25 % 1.0 



Katahdin Analytical Semces 
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Collccntntb. Un&s(fR, or mOflCI dry vrtightb mSIKg 

-- -- - 

LEAD 64.6423 10.4929 53.82 100.6 75 125 . .P 

Comments: 

- 



5A 

SPIKE SAMPLE RECOVERY 

Lab Name Katnbdh A d y h l  S;#vltcs 

wrir: SOIL 

Percent Solids: 110.8 

abt Fwd Ib: 25SLB090304S 
SDGNmc: WP2792 

L.b -pk ID: WPn92-001P - S P ~  Control h i t s  (%It) 
h ly t t  Srmpk k l l  C Resilt C Aaded %R Q Low High M 

LEAD 61.0438 10.4929 5032 I005 75 125 P 



l a b  Name: KSbbdia A l d y l w  s e w b  

M.Mx:SOIL 

P c m t  SoIids: 80.8 

LEAD 

Commmb: 



7 
LABORATORY CONTROL sAhmJ23 

l a b  Name: KaElbdjO Analytical SUYiCCI Sample ID: i.cSSPGOnCSO 

M8t1-k SOIL SDG Name: WP2792 

QC Botch ID: IW7ICSO 

c o m ~ t k n  unib (.pn or a~ -tp .- 

Anrlyk TRUE FOUND K R  LUms 

LEAD 

FORM W - IN 
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CASE NARRATIYE 
for 

gitpbdin Anal f ld  
w*wIcIp: 

Fo- Cbr- Nad complex SItc 
SDG R96242 

P.O. BOX 30712 
M~SGOXL SC 29417 

Sample d p t  

T h c ~ k s h m C ~ ~ N n n l C u m p l ~ ~ s h c ~ r i v c d a f C l m e n l  
EagiDccring L a h S o k ,  Inc-, S,- SC on June 7,1999. For envimmmtal 
analyses. M s ~ c o n ~ a r x i v t d a m b o u t m y v i r i e s i g n s d ~ a  
hakagc. The vmplu were delivu-cd with chain of custody docmmmitim and 
s i m .  

The following samples wem mxeived by the 1- 

GENERAL ENGINEERING LABOMmRIES 
POBox30712- Charkotbn,SC2W17* 2040SI~geRod- 29407 

(8031 556-8171 Fax (803) 76tLI178 
f i  RiMsdaticcyckd plpr. 



Samplc analyses wen umhcted using methcdoiogy as outlined in General 
E n ~ g ~ r i c s S t a n d a r d O p e r a e i n g ~ .  . . Anytduidur 
aamrnlntrntiw pbluns daring analysis, data reiticw, and reductionm listed below by 
aDalyticalpammer. 

Internal Chain of Custody: 

was maiotaid foe all srmp1cs. 

Data PPC- 

The cndoscd data packagE cuntab the fo1lowing d o n s :  Case N d v c ,  Cbtin 
o f c u S t o d y , C & R t c t i p t C h e c k i i s t , a n d ~ ~ .  

The following art dchnitions ofreporting limits med at GenaaI Enghahg 
LabQsatork 

onLb&Tbeminimmnlevelofaaana]vcctfratcanbed#annintd 
~ i d a l c l f i t d w t ~ t a ) w i t h 9 9 % d d t o c e .  ~Valae~arenaDmally  
achievedby p q a i q d  analyzingsevmaliqnots ofiaboramry water 
s p J C e d l t o S ~ t h e ~ M D f , t a ~ t b e ~ d a r d & W a a n d  
maltiplyiug it agaiast the one-tailed t-statistic at 99%. This computed 
valueisthcnvcrif icdfar1tasanab1tfl~by~gthcstadyasing~ 
c u n c c n ~ c m  found in the initial study, calcnbhg an F ~ o ,  and 
computing h e  final limh Saxnple specitic pepamion and dilution factoxs 
arc applied to thtst limits when they are rcpmed. 

The deedion limit is the minimum c o a ~ c ~ ~ o u  of asubsarnce that can 
be ideatifred, measured atid rtported with 99% c o d d a c e  that thc analyte 
cwccntratiao is above m. It answcls the question % It w t '  

puantitation m* The lowest ~ 0 1 1 ~ 0 1 1  thet can be diabiy achieved 
within spSd limits of precision and taccufa~y during rwtine lsbommy 
q c d n g  conditions. The QL is genaally 5 to 10 timcs the 1WDL 
However, it may be nominally chosen within t k c  guidelines to simplify 
data reparciag. Far m;my andytes the QL analyte cancmaation is selected 
as the lowen non-zero standard in the cahbmion curve. 

Smrmple QL's art highly mmk4epadent. Sample spec& pryamion 
and dilution factors am applicd to these hi ts  when they are rcpolted 

Thc QL is always 2 DL. 

GENERAL W G m I N G  LABORATORIES 
PO Box 30712. Charleston. SC 2941 7 - 2040 Savage Road 29407 

(803) 5568171 - Fa (803) 766-1 178 



f i s  data package. to the best of my knowledge, is in compliance with &cal 
aad acimhhdvcquirrmeots. 

valcde S. Davis 

GENERAL E N G I N r n G  LABORATORIES 
W Box 30712. Charlestgl, SC 29417 2040 S a w  R o d  29407 

(803) 556-8173. FU (803) 766-1178 

Ri",edon-kdppcr. 



Case Nafiseive for 
ICATA 

SXH;I) 96242 

TOTAL ORGANIC CARBON 

9906242-03 25SLB50304 
9906242-04 25SLB150304D 
QC622750 Blank 
QcdznSl Duplicate of 9906242-03 
QC622752 Past Spike of 990624243 
.QC622753 --rssmalc 

The ins- used was a lhhmam DC-190 high tan- W o f l  TOC 
analyzer with a DoGrmann solids boat sampler. The instrument was pmperly 
calibrated on the day of the analysis. 

All samples were prepared in accordance with accepted procedurw. 

Instrument Callbratim: 

The instrument used was a Dobrmam DC-80 TOC analyzm- Tht hstmmnt was 
PWY lxli= 

Holding Time: 

AII samples were analyzed within the nquirrd holding time. 

No w e t  plplyas'werc dcceacd in the mclhdd blank above the required acceptance 
limit 



S p b  knrrlyse: 

~ h t  posr spik was rrm on the faow& S q k  Nnutk. 

A U m m I y t e ~ i n t b e ~ c o n t r o l s a m p l c ~ w i t h i n f h C ~  
alcqmsc limits. 

Non Conformance Reports: 

'Ibm werc no Noncanformmcc Rtporb associated with this batch. 

TQC~~lidsamplesartanttstedto~ifinorganit~mchas~natcs 
and bicarbonatca arc present in the sample. If so, the sample is acidified to m o v e  
the inorganic carbon, thm dried in a low ?enpame  ova^ Bmusc tk sample 
portion is dried before analysis, the percent moistun c m t i o n  is not applied to the 
TOC d d d t  



Anslylid Batch Number: 151686 

The balance was properly cakhted 

Holding Time: 

AU samples w m  analyzed within the requkad boding timc. 

Blanks: 

No target weft detscrcd in the method blank abm the rquired accmptana 
limit 

Spike Analyses: 

The mmh spike was run on tbe following Sample Nnmbcr. 

9966242-01 

All anal* recoverits in the d x  spike were within th required acceptance hits. 

Laboratory c o d r ~ i  Samples: 

All d y t e  rccovcrLs in the iaboratoy control sample wen withi. the q u i d  
acccptaDce limits. 

. . - .  
Sample hplicotes: 
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cc: UTAUJ199 Report brtr Jmm 24. I999 F%p I o f l  

-- -- - - 

SW846 9071 A 
EPA 3550 



* *  -- .-- 
M =method 

- - b w u a m u $ k  
* .. -. 

M 1 ~ 9 M f A  
M2 EPA 3550 



Notes: 
?he qddm in this repon am dcfiDed as fd10ws: 
N D ~ ~ t b a t t h e a n a l y t c w r s n a t ~ ~ a  tiDngmurbanrbt&aakm~ .. 

J i ~ ~ ~ o f d ~ u a ~ o n I m t h n r r h o F c p a t i n e L i m i t ( R t ) m d ~ ~ ~ ~ m f i m f t ( D L ) .  
U i a d i ~ e s t h t t h c m t l p w r r n o r d c t r c c e d u a c o ~ ~ ~ ~ d e t e Q i o n l i m i i  
~ ~ t ~ r h u a ~ r y ~ o n m r l a n r l y t c t ~ ~ ) w i r o r r t r i d c o f s W s d ~ c r i r e r i h  



MsMc2hod M- . . 
M 1 EPA 3550 
M2 SWS469060~ed 



I SANO 
- 1  mNa I Q D 1 . 1  MI- 1 PlNR 

SILT OR CLAY 

GRAIN SEE ANALYSIS 

GRAVEL I SANQ 
FINE I cnn. I wwruw I LBNK 

OR CUY 

GRAIN SIZE tN MILLlk 



S. W e  COLE ENGINEERZNG, INC. 

R E P O R T  O F  G R A D A T I O N  
ASTH C-117, C-136 
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APPENDIX C 

AQUIFER CHARACTERIZATION DATA 



SUMMARY OF SLUG TEST 
SOUTH CAROLINA 

Department of Health and Environmental Control (DHEC) 

Site Data 

COUNTY: North Charleston, South Carolina 

1 FAClUrYNAME: Former Charleston Naval Complex . - 

Slug Data 

See Zone F RCRA F d d y  Investigation Report, HAW, 1996 for all data measurements. 

Water Level Recwery Data was measured by a Hemit Data Logger. 

Slug Test Conducted in well(s) number 613004 

Initial RiselDrawdown in well (feet) Rise=4.1 

Radius of Well Casing (feet) 0.083 

Effective Radius of Well (feet) 

Static Saturated Aquifer Thickness (feet) 

Length of Well Screen (feet) 

Static Height of Water Column in Well (ft) 

1 Calculations 

The method for aquifer calculations was: Bouwer-Rice 

I Calculated values by well were as follows: I 
Slug Test Conducted in wellfs) number . 

Hydraulic Conductivity (ftlday) (geometric mean) 

Thickness of the aquifer used to calculate hydraulic conductivity was 5 to 6 feet. 
The aquifer ts water table. 
The estimated seepage velocity is 6.8 feet per year based on 
a hydraulic conductivity of 0.7 ftlday (for Quaternary sand aquifer), a hydraulic gradient of 0.0096 (from 911 1/99 
Site 25 potentiornettic data), and 
a porosity of 36 per cent for the Quaternary sandy soil. 



SUMMARY OF SLUG TEST 
SOUTH CAROLINA 

Deparbnent of Health and Environmental Control (DHEC) 

SITE ID #: 01782 COUNTY: North-C!tarleston, South Carolina 

FAClllTY NAME: Former Charleston Naval Complex 

Slug Data 

See, Zone F RCRA Facility investigation Report for all data measurements. 

I Water Level Recovery Data was measured by a Hermit Data Logger. 

Slug Test Conducted in well(s) number 

Initial RiselDrawdown in well (feet) 

Radius of Well Casing (feet) 

Effective Radius of Well (feet) 

Static Saturated Aquifer Thickness (feet) 

Length of Well Screen (feet) 

Static Height of Water Column in Well (ft) 

Calculations 1 
The method for aquifer calculations was: Bouwer-Rice 

Calculated values by well were as follows; I 
Slug Test Conducted in well(s) number 

Hydraulic Conductivity (Wday) (geometric mean) 

607001 613001 Geo. Mean 
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APPENDIX D 

RBCA CALCULATIONS 
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IN-SITU SOIL RISK EVALUATtON 
C 

SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 
SITE ID # 01 782 COUNTY Columbia 
FACILITY NAME Site 25, Building 1346 
STREET ADDRESS Charleston Naval Complex, North Charleston, SC 

Soil Risk Evaluation Dab 
r 

Elaure 
TPH 993 mg/kg 
Soil % SAND (Estimated) 88 % 
Soil % CLAY (Estimated) 7 % 
Worst Case Benzene 120 mgkg Cs 
Soil Analyses Toluene 360 mgkg Cs 

Ethylbenzene mg/kg Cs 
Xyfenes 2200 mgkg Cs 
Naphthalene 217.9 mgkg Cs 
MTBE 4.3 mg~kg Cs 

Natural Organic Carbon Content 61 6 rng/kg foc 
Average Annual Recharge 25 cm Hw 
Distance from highest Soil 
Impact to water table 46 crn L 

Bulk Density of Soil 1.6 g l c c  Bd 1 
Wetting Front Suction 10 cm H f 2 
Soil Hydraulic Conductivity 5.60E-03 cmlsec Kf 3 
Porosity 0.45 decimal % 0 4 
Residual Water Content 0.04 decimal % Wr 5 

List possible human exposure pathways from surface soil. 
Soil leaching to groundwater - utility worker in utility trench. 

IN-SITU SOIL RISK EVALUATION 



SOIL LEACHABltrrY MODEL FOR MTBE 
WSKBASED CORRECTIVE A C T W  FOR PETRWUM RELEASES 

REFERENCES: 

(11 SCMEC. RBCA For W d a i m  R.*rrw, Jmm 1995, Appedix B, 1. 

(2) SCDHEC. RBCA For Rekasas. Jlrw 1995, App#mth B, Tabb 2. 

(3) SCDHEC, RBCA Fw PMdwm Wwsos. J& 1996. AOpendh B. PwmWeta. 

(4) SCDHEC, RBCA For P d d m m  Rd.at.., Jurn 1995. Apprndir B. T.bk I. 

(6)  SCDHEC. RBCA For P.tmlsuan Rebuar.  Jww 199s. App.nBz B. Rgum 2. 
(6) SCDHEC. RBCA For P.tro(wm Rekrwr, Jme 19S5, Appandir B, 3. 

(7) SCDHEC. RBCA For Pstrdsum Relaase.~, Junw 1995, Appaax B, Rgwa 4. 

181 SCDHEC, RBCA For Patrdaun RalsPras, June 1995, Appsndir B, Figinu 6. 

COC Chemicd of Concern 

Bd Sail Bu£k Density (1) 

C d  Risk Based Saeening Level 

Cs Concenvnian of COC in soil 

DAF DikrtiamlAmnuation Factor 12) 

foc Organic Carbon Content in Soil (3) 

H' Henry's Lsw Constant 141 

+if Wetting from suction tread (always negative) 15) 

Hw Average h n u d  Recharge (31 

Kf Soil Hydraulic Conductivity (6) 

Koc Soil/Water Panioning Coefficient 12) 

t Depth between soil sampia with 

greatest COC concentration to groundwater. 

e porosity 17) 

t112 B i g m d a t i o n  "half life' (2) 

TPtl Total Petroleum Hydrocarbons. EPA Method 3550 

Wr Residual Water Content (8) 

MTBE 

vdurrn traction 0.04 



Equation Set II - Detennh. tho vJocity of rh. roP pam water Ww) 

S t s p 2 - ~ d h . t k n s f o r w . t a r t o ~ r o o l a ~ c h r a r g h t h . v ~ z a r s s o l  

(from depth ol worst urr sail gmpk to the w m  trbk at site). 

Step 3 - OetermiPrs ths vslocity of ttw watw Wwl in fem pw year. 

Equation Set Ifl - Determine the organic retardation effect (Vcl of the contaminant. 

Stsp 1 - Calculate tha soillwater distribution uxtficimt (Kd) {mllg) tor uncontwnlnsted sd. 

Step 2 - Calculate the retardation effect of ,mturd toil organic matter an COC migration. 



E - t h  S a  N - Detmnb# biochgnd.tkn 8d fhrl COC -nttah (Cfl M d6pth of cancam. 

Step1 - ~ t h s t i m b ( T c ) h & y s ~ W f a t t h . C O C t o m l c h g l w n d w . h r .  

fqustion Sa V - C d m  th. Site Specific T w t  b v d  (SSTL) for th. COC in dl. 

CoDtl for - MTBE = Cp+DAF'~((Bd*Koc*tn)+ Wr+ (F+'H"'))IIWr+lglcc+ Bdlb = 9.987704 ntglkg 

inrail 

PREPARED BY: 

Date 

CHECKED BY: 

Date 



'7 Department of Health and Environmental Control (DHEC) I 
1 Site Data I 

INSfTU SOlL RISK EVALUATION 

I SITE ID # 01 782 
FACILIN NAME Site 25, Building 1346 

SOUTH CAROLINA 

' Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
I List Constituent: MTBE 
I (BTEX. Napth.) Table I 

I Bioremediation "half-lifen 
Soillwater partitioning coefficient 

183 days 

J Total Organic Carbon Content 
Leachate Concentration 

1 Air Filled Porosity 
Infiltration Rate Time 
Velocity of Water ' SoiWater Distribution Coefficient 

1 Contaminant Percolation Rate 
Time to Reach Groundwater 
Concentration reaching Groundwater 
Site Specific Target Level 

0.0012 decimal % 
176.552 man 

0.44 decimal % 
1,218 seconds 

0.07 ml/g 
38,082 Wyear 

0 days 
25.92 mgll 

9.9878 mgkg 

f cs 
C w  
f 
t 
v w  
K d  
v c  
T c  
c P 
C sstl 

Equation Step 
Set 
I 1 
I 2 
II 1 
II 2 
I I 3 
111 1 
111 2 
1v 1 
IV 2 
v 

Conclusions 

I Does concentration of chemical of concern in soil exceed SSTL? YES 

I Risk of Human Exposure due to contaminated soil. 

X YES NO 

1 IN-SITU SOIL RISK EVALUATlON 



SOIL LEACHABIUTY MODEL FOR BENZENE 
RISK*BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

REFERENCES: 
(1) SCIIHEC. R0CA For PItrdwm -. Jurw 1995, 3, 1. 
(a SCDHEC, RBCA Far Fstmhm Rebw~,  Jun 1996. Appndbr 8. T.bl. 2 
l31 SCDHEC, RBCA For ~ ~ S O S .  Jum 1995. Lbp.nd. 8. brpR hanmbr~. 
(4) SCDHEC, RBCA Far Patdew R.ba#r, June 1995. Appsnax 8. T.bl. 1. 
(6) SCDHEC. RBCA Fa P.tmlum W. Jun 1995, Appmdh B, Z 
(61 SCDHEC, RBCA F a  P.tm(aun R~ORMS, Jun 1995. Appawlix B. Figum 3. 
(7) SCDHEC. RBCA Far P.trdrun bba80~. Juw 1995. Appmdx B. 4. 
(4) SCDHEC. RBCA For Petdamn WM~OS, June 1995. Appedh U, 5. 

SITE INFORMATION: 

INPUT: 
COC Chwnical of Concern 
3d Sdl BulkDeMiLy(1) 

Crsbl Risk BaMd Sassnbrg Lwd 
Cs Concermstion of COC in S d  

DAF DihrtionlAttenwtion Factor (21 
foc Organic C a h  Cantmt in Sd (3) 
H' Henry's Law Ccmsrant 141 

sit.: 

Loution: 

Hf Wetting front suction haad [always negative) 151 
Hw Average Annual Redratgo (3) 

Kf Soil HydrauGc Conductivity (61 
Koc SoillWater Pahoning Coeffiaent I Z I  

L Depth between soil sampla with 

greatest COC concentration to groundwar. 

@ Porosity (7) 
t l l 2  Biodegradation 'half life' t2) 

TPH ~ a t a l  Pctrdeum Hydrocatbans. EPA Method 3550 
Wr Residual Water Content 18) 

!%t&25.&MhglU6 

Charkrtan N.val calmwx. FSbllh chkton, SC 

BENZENE 

s/- 1.6 
~ m u l ~ ~  

1 20 
~ * " 4 8 1  
mwl 61 6 UIItl-)0.231 

cm -10 

volume fraction 0.04 



fca = Ifoc +TPtU1,7241* 1E-S = 0.0012 ddmd % 

Stop 3 - Dstcnmii the uubcity of the water lVwl in feet per yew. 

Equation Sa ill - Determire the organic retardation effect (Vcl of the contatnhnt. 

Step 1 - Cakubte the sollwater distfiburian coefficient lKdl fd/~) fw uncontaminstad sod. 

Kd = Koc*focC1E-6 = 0.049896 d l g  

Step 2 - Calculate the retardation eftact of natural soil organic matter on COC migration. 

Equation Set IV - Detemrins b i i r a d a t i o n  rates and provide final COC concentration (Cf) at depth of concam. 

Step 1 - Caldate the tima (Tc) in days required for the COC to reach groundwater. 

Tc = 365 day/yr*(1L/30.4S~~Nc) = 0.02 days 

Step 2 - Calndate estimated concentration of COC in the soil pore water ( tp)  nscsssay to protect grwndwater. 

Cp = 10A(log (CISMI+ ~(Tc12.31*IO.693R1/2))) = 0.1501 mgn 

COC concenttation in d pore water fCw) is less than concentration necassaty to protect groundwater ICpl. Not to cakdate 
SSTL 



Equation sel V - Calculate tfw S i  Spldfic Tmget L.vd (SSn) far the COC h sad. 

C d  for BENZENE = Cp+DAF*((IM*Koc*lwl+ Wr+ ~F*'H"')l/IWr+lg/cc+Bd~l - 0.2t0255 mgkg 

h d  

PREPARED BY: 

CHECKED BY: 



IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 
SITE ID # 01 782 
FACILITY NAME Site 25, Building 1346 

Instructions 
h 

Provide results, separately. for each constituent in the worst case soil analysis. 
Data 
List Constituent: BENZENE 

(BTEX, Napth.) TaMe 

Bioremediation "half-life" 16 days t 1/2 c2 

Soillwater partitioning coefficient 8 1 mug K oc c2 

v 

Equation Step 
Set 

Total Organlc Carbon Content 0.001 2 decimal % f cs I 1 
Leachate Concentration 685.377 mgA C w  I 2 
Air Filled Porosity 0.41 decimal % f I I 1 
Infiltration Rate Time 1,218 seconds t I I 2 
Velocity of Water 39,042 Wyear V w I I 3 
So~lNVater D~stribution Coefficient 0.0499 ml/g K d  Ill 1 
Contam~nant Percolat~on Rate 33,159 ftlyear V c 111 2 
Time to Reach Groundwater 0.02 days T c  IV 1 
Concentration reachrng Groundwater 0.1501 mgll I2 P IV 2 
Ste Specific Target Level 0.2103 rnglkg C sstl V 

Conclusions 

Does concentration of chemical of concern in so11 exceed SSTL? YES 

Risk of Human Exposure due to contaminated soil. 
X YES NO 

IN-SITU SOIL RISK EVALUATION 



SOIL LEACHA8lLIN MODEL FOR NAPHTHALENE 
RISK-BASED CORRECTIVE ACTJON FOR PETROLEUM RELEASES 

REFERENCES: 

11) SCDHEC. RBCA For Pstrokun Fkkmes. June 1996, Appmd&~ 8, Figmm 1. 

(2) SCDHEC. RBCA For p.tmlrun Rd.aur, Jum 1996. 8, Tabh 2. 

(31 SCDHEC. RBCA for htmhmn Rebases, Juw 1995. Ap9.nBx 6. Input hnnwtan. 

MI SCDHEC. RBCA For PItmkun R e b s e s .  June 1996, Appmdi* B, TdMo 1. 

(5) SCDHEC, RBCA For kad.um MO~UOS, h 1995, App.nBx B. 2. 
(6)  SCDHEC. UBCA For P.crd.um R.k...r, Junr lB96, Appmlix B, Fipu* 3. 

17) SCDHEC. RBCA For Petrolaun Rdssws, June 7995. Appmdh B, F i g u ~ ~  4. 

(8) SCDHEC. UBCA For had6um RdeaMI ,  June 1995, Appcmdir B. F i p a  5. 

SITE INFORMATION: 

INPUT: 

COC Chemical of toncm 
Bd Soil Bulk Density {I) 

Crrtrl Risk Based Scmening Level 

Cs Conwntration of COC h .oil 

OAF DihtimlAttenuation Factor (2) 

foc Organic Carbon Content in Soil (3) 

H' Heny's Law Constant (4) 

Hf Wetting front suction head lahays negative) (5) 

H w  Average Annual Recharge (3) 

Kf S 6 P  Hydraulic Canduetivity (61 

Koc SoilMTater Partioning Coefficient (2 )  

L Depth between soit sarnpb with 

greatest COC concentration to groundwater. 

0 Pomsity (7)  

t112 Btodegradatian 'half life" (21 

TPH Total Petroleum Hydrocarbons, €PA Method 3550 

Wr Residual Water Cmtent (8) 

Site: 

NAPHTHALENE 

glcm3 1.6 

w n y i  

. 
Site 25, B&hg 1346 

~ : C h a ~ N d ~ x . ~ ~ . s c  

cmls 0.0056 

mglkg 993 

vdurne fraction 0.04 



• CALCULATIONS: 

- -- 

Step 3 - Detmins the vskcity of the water lVwl in feat par year. 

Equation Set Ill - Determine the organic retadation effect {Vc) of the contaminant. 

Step 1 - Calculate tho soillwater distribution coefficiant (Kdl (mlfgl for -4 d. 

Step 2 - Calculate the retardation effect of natural soil organic m a m  on COC migration. 



E c p a t h t ~  Set V - Cslakt. the Site Sped* i- Lavd lSSrtl f o r t h  COC kr dl. 

Csstl tor IAPHTHALENE = ~ ~ * ~ ~ F * ( ( ( B d * K o c ' f c s ) +  Wr + IF *'H"'))/Wr'lg/cc+ Bd)L = 23.74441 8 mgkg  

PREPARED BY: 
Date 

CHECKED BY: 

Date 



IN-SlTlJ SOIL RISK EVALUATTOM 

SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE ID # 01782 
FAClLlN NAME Sie 25, Building 1346 

Instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: NAPHTHALENE 
(BTEX, Napth.) Table 
Bioremediation "half-life" 48 days t 1R C2 
Soilhater partitioning coefficient 1543 mug K oc C2 

Results 
Equation Step 

Set 
Total Organic Carbon Content 0.001 2 decimal % f cs I 1 
Leachate Concentration 4.674 mg/l C w  I 2 
Air Filled Porosity 0.41 decimal % f I I 1 
Infittration Rate Time 1.218 seconds t I I 2 
Velocity of Water 39,042 w e a r  V w  I I 3 
SoitMlater Distribution Coefficient 0.95 mug K d  111 1 
Contaminant Percolation Rate 8,915 Wyear V c  - 111 2 
Time to Reach Groundwater 0 days T c  IV 1 
Concentration reaching Groundwater 1.63 mgA C P  IV 2 
Site Specific Target Level 24 mg/kg C sstl V 

Conclusions 

Does concentration of chemical of concern in soil exceed SSTL? YES 

Risk of Human Exposure due to contaminated soil. 

X YES NO 

IN-StTU SOIL RISK f VALUATION 



SOIL LEACHABILITY MODEL FOR TOLUENE 
RISK-BASED CORRECTIVE ACTION FOU PETROLEUM RELEASES 

SlTE INFORMATION: 

~ ~ b : l ~ i t .  26. UuMm 1346 1 

REFERENCES: 

Ill SCDHEC. RBCA For ktmlmmn Rlbasss, June 1995. A p p a d x  8. 1. 

(21 SCDHEC. RBCA For P e d a m  Rekassr, June 1996. Appmdh 3, Table 2. 

(3) SCDHEC. RBCA For P.tfikun Wemsos, . h a  1996. A p p a d x  6. lqmt Pawnmen. 
(4) SCDHEC. WICA For P.tml.un Meama.  June 1995. Appadh 8. T.bb I. 

(51 SCOHEC, RBCA FW P.tmkran R-, June 199s. Appmdix B, Rgwe 2. 

{6) SCOHEC. ABCA h r  Pmokurn Rehsae, Juw.1996, Appadk B. Rgwa 3. 

(7)  SCDHEC. RBCA Fa Wmkum Menses. Juna 1996;Appmdh B. Figum.4. 

(81 SCDHEC. RBCA For Pstrokum Rdsasos, JMe 1995. Appadix 6. F&pm 5. 

INPUT: 

COC Chemical of Concern 
Bd Soil &dk Density (1) 

Crsbl Risk Bssad Scmdng level 

Cs Concentration of COC in soa 

DAF DilutionlAttmation Factor 12) 

foe Organic Carbon Content in Soil 13) 

H' Hmry's Law Constam W) 
Hf Wetting fmnt suction head [ahways negative) (51 

Hw Average Annual Recharga 131 
Kf Soil Hydraulic Conductivity (6) 

Koc SoifMlater Partioning Coefficient (2) 

L Depth between soil sample with 

greatest COC concentration to gmundwater. 

0 Porosity (7) 

t112 Biodegradation "haif life" (2) 

TPH Total Petmlaurn Hydrocarbons, EPA Method 3550 

Wr Residual Water Contemt (8) 

TOWENE 

g l m 3  1.6 

r n O l ~ ~ 1  

Wb 360 5 
WIkf! 61 6 

Y l h k i S S l 0 . 3 0 ~  

cm -10 

cm 26 
m l s  0.0056 

volume fmctloa 0.04 



S t a p 2 - ~ m t h . ~ f o r w m r m ~ ~ ~ v ~ z o m r a 8  

(h depth of worst u s e  .dl ranrpb a, lh water trbh at site). 

Stw 3 - OstMmina the vdachy of the water IVw) in feat per year. 

Equation Set Ill - Oetemins the o w i c  retardation afttct (Vcl of the contaminant. 

Step 1 - Calculate the soillwater distribution coefficimt (Kd} (mllg) for untontbmind &. 

Step 2 - C a l d t o  the retardation affect of natural soil organic mamr on COC m i g m .  



~tp~tia, Sa V - Cakulate ttm Site Sprdfic Target L.vd l S m U  for thr COC in wil. 

hsll-for TOLUENE 10.951686 mg/kg 

in soil 

PREPARED BY: 

Date 

CHECKED BY: 

Date 



- --- 
INSITU SO1 t RfSK EVALUATION 

SOUTH CAROLINA 
Deparbnent of Health and Environmental Control (DHEC) 

Site Data 

SITE ID # 01782 
FACILITY NAME Site 25, Building 1346 

Instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: TOLUENE 

(BTEX, Napth.) Table 

Bioremediation "half-life" 22 days t 1R C2 
Soilhater partitioning coefficient 133 mllg K oc c2 

3 

Results 
Equation Step 

Set 
Total Organic Carbon Content 0.0012 decimal % f cs I 1 
Leachate Concentration 55.243 mgll C w  I 2 
Air Filled Porosity 0.41 decimal % f 11 1 
Infiltration Rate Time 1,218 seconds t l I 2 
Velocity of Water 39,042 Wyear V w  ll 3 
SoilNVater Distribution Coefficient 0.0819 mllg K d  111 1 
Contaminant Percotation Rate 30,234 PVyear V c  111 2 
Time to Reach Groundwater 0 days T c  IV I 
Concentration reaching Groundwater 5 mgll CP IV 2 
S~te Specific Target Level t I mgkg C sstl V 

Conclusions 

Does concentration of chemical of concern in soil exceed SSTL? YES 

Risk of Human Exposure due to contaminated soil. 

X YES NO 

IN-SITU SOIL RISK EVALUATtON 
I 



SOIL LEACHABLUTY MODEL FOR ETHYLBENZENE 
RISK-BASEO CORRECTIVE ACTION FOR PElBOWM ELEASES 

m E s :  
I1 ) SCDHEC, RBCA For Petdourn Rekasar. Jun 1995. ApOsndlx 8, 1. 

+ 12) SCDHEC. RBCA For Patrdaun Rebas08. Jwr 1995, Appmdh B. T.bk 2. 

f3) SCDHEC. RBCA For P o t d a m  Rabws. June 1995. Appsda B. W Pnmmemrs. 

(4) SCDWEC. RBCA For Petdourn Rdaarar, June 1995, App.ndlr B. T.#. 1. 

IS) SCDHEC. RBCA For Patdeum Rd.sns, Jurw 1995. Appmdix 0. Rgum 2. 
f61 SCDHEC, RBCA For Fwtdmm Rekasea Juns 7995. Appendi. 6. 3. 

(71 SCDHEC. RaCA Fa Petdeum Rdeams. Jurw 1996. Apwndx 0, Flgun 4. 

(8) SCDHEC. RBCA For Petwkrun Releases. June 1995, Appendix B. Figure 6. 

INPUT: 

COC Chemical of Cornam 

Bd Soil'hlk Denshy (1) 

Cnbl Risk Based Scnsning Lewd 

Cs Concentration of COC In sdl  

OAF DilutionlAttenuation Factor (2) 

toc Organic Carbon Content in Soil (3) 

H' Henry's taw Conomt H) 

Hf Wetting front suction head (always negative) 151 

Hw Average Annual Recharge (3) 

K t  Soil Hydraulic Conductivity 16) 

Koc SoilMlater Partioning Coefficient 12) 

L Depth between mil sarnpIe with 

greatast COC concentration to groundwater. 

B Porosiry (71 

t112 Blodegrsdation "hall life' I21 

TPH Total Petrdeum Hydrocarbons, €PA Method 3550 

Wr Residual Water Content (81 volume fraction 0.04 



step 1 -Cdcuktoth.robllorg.niccarbonconosnt~ftrlof~Mil. 

E g u t i ~ n  Sat II - 0.a- UW v d o d y  of ths rdl POfU ~ 8 t . r  lvwl 

Step 1 - Wcuhte the dr tilled porosity I f l  In dedmd parcmt. 

Step 2 - Deterdm tba time for water to percdaw through tt# vadcua zone sail 

(horn depth of worst u s e  soil mmple to water table I dm). 

Step 3 - Determine the velocity of the water (Vw) in feet per year. 

Equation Set IIt - Determine the organic retardation effect (Vc) of tha cantaminam. 

Step 1 - Calculate the soillwater distribution coefficient (Kd) (dlgl for uncontaminmted Mil. 

Step 2 - Calculate the retardation eflecr of natural soil organic matter on COC migrad-. 

Vc = Vw*tl  + llBd*KdJle)l = 28.1 79 hlyear 



E d a n  Set W - D e ~ ~  bio- mtes and provide fad COC concrmtion (Cf) at dspth of concern. 

Smp t - CJcuktr th. limo TTc) In dew nquimd far the COC to reach groudwrtrr. 

Step 2 - C~Icuhtcr edmrted cmcentratlan of COC in the wll porn w m  (Cp) me8-v to plotect aroundwater. 

Eqc~ltlon Set V - CJudate tho Sim SpeMc Target bwl  ISSTLl for thm COC In d. 

Cutl fw THYlBElYZENE - Cp+D#*IIIBd*K~+fut+Wr+(Fe'H'"blMlr*1glcc+8dl~ = 14.494292 mgllrg 

in roil 

PREPARED BY: 

Dale 

CHECKED BY: 

Date 



INSITU SO1 L RISK EVALUATION 

SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE ID # 01782 
FACILITY NAME Site 25, Building 1346 

instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: ETHYLBENZENE 

(BTEX, Napth.) Table 

Bioremediation "half-life" 10 days t 1/2 c2 
Soihater partitioning coefficient 176 mug K oc c2 

Results 
Equation Step 

Set 
Total Organic Carbon Content 0.001 2 decimal % f cs I 1 
Leachate Concentration 7.31 E+Ul mgA C w  I 2 
Air Filled Porosity 0.41 decimal % f II 1 
Infiltration Rate Time 1,218 seconds t I I 2 
Velocity of Water 39,042 Wyear V w  II 3 
SoilMJater Distribution Coefficient 0.1084 mllg K d  111 1 
Contaminant Percolation Rate 28,179 wear V c  I l l  2 
Time to Reach Groundwater 0 days T c  1V 1 
Concentration reaching Groundwater 6 rngA c P IV 2 
Site Specific Target Level 14 mg/kg C sstl V 

Conclusions 

Does concentration of chemical of concern in soil exceed SSTL? YES 

Risk of Human Exposure due to contaminated soil. 

x YES NO 

MS1TU SOIL RISK EVALUATION 

T 



SOIL LEACHABILITY MODEL FOR XYCENES 
RISKSASEO CORRECTWE ACTION FOR PfTROLEUM RELEASES 

REFERENCES: 

I11 SCDHEC. RBCA For Patrd.urn W. Jura 1996, B, F M  I. 

(21 SCDHEC, RlCA Tor Plrmkun RaI-ses. Jun 1995. App.cldbc 8, T8bla 2. 

(31 SCDHEC. RlCA For Patrdcun Ratuur .  june 1996. bmmwb B, Input Rmnatam. 
(4) SCDHEC, RBCA For W~OWII R d r s u r .  Juw 1995. 8, T.bk 1. 

(5) SCDHEC. RSCA For Rrrd.um R~M-s. Juw 1996. Agp.ndh 8, 2. 

16) SCDHEC, RBCA Fw P.ad.um R m .  Jme 1995. App.ndix 8, F)gur 3. 

(71 SCDHEC. R X A  For htmbm hkmse8. Jum 1995, Appurdi* 8, Rgum 4. 

is) SCDHEC. RBCA I+ ~atrdeum R-, AIIW 1995. B. ~igun 5. 

INPUT: 

COC Chemkal of Con- 

Bd Sdl ~NcDensity(1)  

C d  Riok hwd Scnwing Level 

Cs Concantration 01 COC *I $03 

DAF OilutionlAttsnuation Fa- (2) 

foe Organic Carbon Content in Soil (3) 

H' Henry's Law Constant 14) 

Hf Wetting front suction h e d  (always negatiw) (5)  

Hw Average Annual Recharge (3) 

Kf Soil Hydradlc Conductivity 161 

Koc SdlMTater Partioning Cwtfitiem 12) 

L Depth between SOU sample with 

greatest COC concentration to groundwater. 

B Porosity (71 

t t  12 Biidtgrsdstion 'half lik" (21 

TPH Total Petroleum Hydrocarbons. EPA Method 3550 

Wr Residual Water Content (81 

XYLENES- 

g l m 3  1 -6 

r n ~ l ~ v f  

mglhl 2200 

- . . u y i  
rnSfig 61 6 

- M . U ~ ~ ~  

cm -10 

cm 25 

cmls 0.0056 

m9k9 993 

v d u m  fraction 0.04 



a 
CALCULATIONS: 

S ~ 2 - ~ m a ~ f o r w a t e l r t o ~ g r o u p h t h o v ~ z a n t o i l  

(from depth of wont case toil tanpk to Um water mbh at site). 

t = IflKO*IMHw-Htl)*(ln(Hw+(lL-Hfl/{Hw-Hfllll = 1,218 recMdr 

Step 3 - Damnnine the velocity of the water (Vwl in feet p e r  year. 

Vw = IU30.Q8mlttlNt/31,50O,O~yearl = 39,042 Wycar 

Equation Set Ill - Determine dm organic rcrardation affect lVcl of uw c o n m t .  

Step f - Calcuhtcr th mitiwater distribution coaficisnt (Kdl (mllg) for uncontaminad sail. 

Step 2 - Calculate the retardation effect of natural sou organic matter on COC migration. 



Eqmtkm Sat V - Cakubt. the Sit. Sp.dRc Tug.t Lsvd (SSTL) tor th. COC In col. 

Cutl far XYLENES = ~ ~ + ~ ~ ~ + ( ( ( ~ d ~ K a c * f c s )  + Wr+ (F~'H'"UIWr*l@cc+Bdll = 685.770015 mglkg 

PREPARED BY: 

CHECKED BY: 

Date 

Date 



SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 1 
- 

SITE 10 # 01 782 
FACILITY NAME Site 25. Buildina 1346 

- - 

I Instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: XYLENES 

- -  - 

(BTEX, Napth.) 

Bioremediation "half-life" 
SoiVwater partitioning coefficient 

28 days 

639 mug 

Table 

Results 
Equation Step 

Total Organic Carbon Content 
Leachate Concentration 
Air Filled Porosity 
Infiltration Rate Time 
Velocity of Water 
SoilNVater Distribution Coefficient 
Contaminant Percolation Rate 

0.0012 decimal % 

041  decimal % 
1,218 seconds 

39.042 fthear 

16,270 Wyear . 
- 

Time to Reach Groundwater 0 days T c  
Concentration reaching Groundwater 102 mgll c P 
Site Specific Target Level 686 mgkg C sstl 

Set 
I 1 
i 2 
II I 
I I 2 
I1 3 

111 1 
111 2 

1 Concfusions --I 

Does concentration of chemical of concern in soil exceed SSTL? 

Risk of Human Exposure due to contaminated soil. 

X YES 

YES 

IN-SITU SOIL RISK EVALUATION I 
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H Y D R O C A M  CONSTITUENT C O ~ ~ ~ T I O W  I WATER BP9m ON IIUIULTS LAW 

R R n n w w :  
*- 

Units 

uw, L ~ W ~ O f t b e ~  
Kpn * t1db1WI.J R~AMWF*C,~/~MWC'~OOOI~ 

c,=c,nCw 

~ . ' ~ ~ . g o r p t & n . m d T n n t p a n o f ~ O l O r J c Q w n i d r h  
compkx MtrtUR.,' EPA Envlmnnmal hsawch M.1, EP*1800/M-91K109. naba?t s. 
K r r  bwhmmtd R#wrch bbmtay, ADA. OUJlonu. 

M w  : Mokculr W w  of WMh.nd Roducl. Swra: "A Pr*Etial Appmacb 
ta th. DNign, Opaaion, n d  Wnitorlng of h-Situ Sd V d g  Syst-'. 
Shd DwoIopmentlShJI OE Company. Houston. Taxas. 
PF : &n$ky of th. Rodud, *: Conom M 6 t d  Slfm Data Sheet tar 
unkadd gsrolna. 
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Responses to SCDHEC Comments (Eric Ca tkan)  
Zone F Drafr RCRA Fuciliry Investigarion Repon 

Dated F e b ~ r y  26, 1999 

Initial Comments and Responses on the Draft Final Zone F RFI Report 
Specific to AOC 609 

April 7,1999 
Clarifications inserted May 4,2001 

SCDHEC (Eric Cathcart) Comments on the 
Zone F Draft RCRA Facility investigation Report 
(dated 31 December 1998) NAVBASE Charleston 

February 26,1999 

SCDHEC Comment 1: Soil sample blanks for the following areas contained detectable 
contaminants: SWMU 4, AOC 619, SWMU 36, AOC 620, SWMU 109, AOC 607, AOC 609, 
AOC 611, AOC 613, AOC 616, AOC 617, and Grid soil samples. Groundwater blanks 
contained detectable contarmnants for the following areas: AOC 619, AOC 620, SWMU 109, 
AOC 607, AOC 609, AOC 613, GEL samples, Location 240, AOC 617, and Grid 
groundwater samples. These detections were noted in the volatile, sernivolatde, and metals 
methods. In accordance with the Environmental Protection Agency, Standard Operating 
Procedures for sample collection, trace contaminants in field, trip, equipment, and distilled 
water blanks m y  indcate a problem with either decontamination procedures and/or aoss 
contamination of samples during collection or transport. The RFI report should fully 
explain the existence of trace contaminants in blanks. Please revise the text to include 
ths /  these explanation(s). 

EnSafe Response 1: The Project Chemist has reviewed and evaluated the data and 
compiled the findings in the following memo to the Project Team for review and 
approval. 

Memorandum 

To: Charleston Naval Complex Project Team 

From: Charlie Vernoy, EnSafe 

Subject: Response to Comments on the Draft Zone F and K RFI Reports 

Date: March 31,1999 

Several comments by the South Carolina Department of Health and Environmental Control 
(SCDHEC) on the Draft Zone F and K RFI Report discuss the context of the Data Validation 
section and how blank contamination can be further explained relevantly to specific site 
samples. Ths memo is intended to explain the data validation process and how it relates 
to blank contamination associated with the RFI report process for the Charleston Naval 
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Complex (CNC) project and offer a resolution to stated comments. For demonstration 
purposes, AOC 607 in Zone F has been designated as the site to be addressed in this memo. 

As part of the RFI process at CNC, chemical environmental samples undergo a third party 
data validation review process following USEPA Functional Guidelines. This process 
includes the review of analytical data generated at specific data quality objectives (DQOs) 
and rnahng a determination of the validity of the results through implementation of the 
functional guidehes and providmg professional judgement in the qualification of the data. 
DQOs include the collection and analysis of quality control (QC) blanks which are 
intended to identify possible contaminants that may be associated with the 
collection/ analysis process. 

To assess possible cross contamination from sampling procedures, deionized water, 
equipment, and field blanks are collected on a weekly basis per sampling event and trip 
blanks are submitted daily when volatile organic compounds (VOCs) are requested for 
analysis. The laboratory is also required to provide data on internal laboratory 
contamination and must analyze method blanks according to specific method 
requirements. The QC blanks and environmental samples are analyzed by the same 
methods and are routinely batched in the same Sample Delivery Group (SDG). A typical 
SDG includes a total of 20 samples. Batchlng QC and environmental samples together in 
the same SDG provides needed information to the data validator to make necessary 
deasions about the quality of the data. There are occasions when a sampling event at a 
particular site will have multiple SDGs and it becomes the responsibility of the data 
validator to incorporate the findings of QC blanks into other SDGs associated with the site. 

Each SDG has its own data package incorporating the analytical results of samples and 
providing necessary QC data to make judgements about the validity of the data. When 
reviewing the data, the validator follows strict guidelines and must qualify sample data 
when appropriate. Contarnination found in QC blank data is one aspect where qualification 
of data is necessary. Functional guidelines state that when contamination is fomd in QC 
blanks the validator must incorporate the findings to site samples where applicable. The 
way the validator applies the finding is through the "5x" or "10x" rule. The "5x" rule is 
taking the analytical result of the contaminant found in a QC blank and multiplying the 
result by five. If a compound is found in all associated blanks, then the highest result is 
subjected to the rule. The adjusted result is then compared to all site samples and if 
detections in site samples are less than the adjusted result of the blank contaminant, site 
sample detections are adjusted to non-detect. This rule covers all compounds except for 
acetone, methylene chloride, 2-butanone, and bis(2-ethylhexyl)phthalate, which are known 
laboratory and possible field sampling contaminants, where the "IOx" rule will apply. 

Upon completion of the data review process, the validator generates a validation report 
which includes the functional guideline checklist with instructions on qualifying data, 
actual data sheets of site samples showing data qualifiers, an electronic file of the site 
sample data with qualifiers, and a summary report outlining deficiencies noted and data 
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qualifiers used. EnSafe reviews the report for consistency and electronically adds the data 
files to a database. Once the data is validated and added to the database it becomes final 
and is used in writing nature and extent, fate and transport, and risk assessment sections 
for RFI reports. As part of the Data Validation section in the CNC RFI reports, all SDG data 
validation summary reports and database spreadsheets are included for review. 

As part of the RFI report process, all contaminants detected in site samples that are not 
validated to non-detect are to be mentioned in the nature and extent section and compared 
to regulatory limits such as risk-based concentrations, soil screening and maximum 
contaminant levels. In short, if an adjusted blank contaminant detection was not lugher 
than the site sample detection, then the site sample result is reported in the RFI report. This 
result would then be reviewed as a possible chemical of potential concern (COPC) or 
chemical of concern (COC) and identified as such where applicable. The quarterly 
monitoring sampling program would help to determine if a COPC or COC was from cross 
contamination or actual detection. 

Section 4.3 in the Zone F and K Draft RFI reports summarized blank contamination found 
in common multiple blanks associated with a particular site (usually first round sampling 
events). The sections did not list contaminations found in only one blank because of the 
assumption that it was a single occurrence and not part of a trend. The data validation 
summary reports listed all blank contamination per SDG but do not point out trends 
between the SDGs. 

In addressing comments concerning blank contamination at CNC, AOC 607 was used to 
demonstrate the assodation between field and method blank detections in all sampling 
events under the RFI in Zone F. Tables 1 and 2 list compounds detected and the ranges 
assodated with the blanks. The asterisk denotes compounds that were detected in a blank 
but were not detected in a site sample. 

Table 1 - Soil AOC 607 

Field Blanks 
1234678-HxCDF 
123478-HxCDF 
123678-HxCDD 
123678-HxCDF 
123789-HxCDD 
234678-HxCDF 

2-Butanone 
Acetone 
AcetonitriIe 
Aluminum 
Barium 
Benzyl Alcohol* 
Beryllium 

Range 
3.7611.7 pg/L 
0.704-2.29 pg/L 
2.74-7.37 pg/L 
1.3 pg/L 
50.2-131 pg/L 
2.74-3.5 pg/L 

Method Blanks 
1234678-HpCDD 
234678-HxCDF 
Acetone 
Aluminum 
Beryllium 
bis(2- 
Ethyhexy)lphthalate 
Butylbenzylphthalate 
Chloroform 
Chromium* 
Iron 
Lead 
Methylene Chloride 
OCDD 

Range 
3.67 pg/L 
3.15 pg/L 
2-12 ug/L 
2.27 ug/L 
,035-.039 ug/L 
45-53 ug/L 
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Bromodichloromethane* 13 ug/L 
Calcium 18.7 ug/L 
~ o r o f o r m *  34 ug/L 
Chromium 1 ug/L 

Copper 0.75 ug/L 
Cyanide 3.5 ug/L 
Iron 596 ug/L 
Magnesium 1340 ug/L 
Manganese 13.3 ug/L 
Mercury 0.11 ug/L 
Methylene Chloride 1-14 ug/L 
Napthalene 1 ug/L 
Nickel 14 ug/L 
N- 1-4 ug/L 
Nitrosodimethy lamine* 
OCDD 388-744 pg/L 
OCDF 2.56.71 pg/L 
Potassium 1320 ug/L 
Sodium 6410 ug/L 
Thallium 6.8 ug/L 
Tin 2.8 ug/L 
Toluene 2 ug/L 
Vanadium 1.7 ug/L 
Zinc 7.1-10.3 ug/L 

Thallium 
Tin 
Vanadium 

Notes: 
* Compounds not detected in any site samples. 

Table 2 - Water AOC 607 

Field Blanks Ranges 
1234678-HpCDD* 3-6 pg/L 
234678-HxCDF* 3 P ~ L  
Ace tone 3 ug/l 
Aluminum 9.3-19.6 ug/L 
Antimony 1.7-2.8 ug/L 
Arsenic 2.2-2.5 ug/L 
Barium -34.98 ug/L 
BEHP* 3-110 ug/L 
Bromodichlorometham2 ug/L 
* 
Calcium 39.2-99.8 ug/L 
Chloroform* 1-7 ug/L 
Chromium 1.5 ug/L 
Cobalt 1.1 ug/L 
Di-n-octyl phthalate* 9 ug/L 
Iron 22.4-35.9 ug/L 
Magesnium 49.8 ug/L 
Manganese .38-.72 ug/L 

Dated February 26,1999 

,425-4.76 ug/L 

Method Blanks Ranges 
1234789-HpCDF'3.76 pg/L 

234678-HxCDF* 6.45 pg/L 
Acetone 3-7 ug/L 
Aluminum 12-23.8 ug/L 
Antimony 1.6-6.22 ug/L 
Arsenic 2.53-2.67 ug/L 
Barium .35-2.55 ug/L 
BEHP* 1-10 ug/L 
Benzene* 1 ug/L 

Benzoic acid 
Calcium 
Chloroform* 
Cobalt 
Copper 
Cyanide* 
Diethylphthalate* 
Heptachlor* 
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Methylene Chloride 
Nickel 
OCDD* 
OCDF* 
Potassium 
Silver 
Sodium 

Tetrachloroethene 
zinc 

Iron 20.1-32 ug/L 
Lead .91-1.4 ug/L 
Magesnium 50.6-56.9 ug/L 
Manganese .5-1.2 ug/L 
Me thy iene Chloride 2- 1 7 ug / L 
Nickel .72-1 ug/L 
OCDD* 7.35-11 pg/L 

OCDF* 5.66 pg/L 
Potassium 178 ug/L 
Silver 1.44-1.94 ug/L 
Sodium 27.5-107 ug/L 
Tetrachloroethene 2 ug/L 
Thallium 3.4-3.75 ug/L 
Tin 19.6 ug/L 
Toluene 2 ug/L 
Vanadium 0.813 ug/L 
XyXene* 1-2 ug/L 
Zinc 7.61-10.2 ug/L 

Notes: 
* Compounds not detected in any site samples. 

In reviewing the compounds for both lists, explanations can be made as to why certain 
compounds were detected. The majority of compounds that make the lists are inorganics. 
In comparing the method blank lists there was an increase of inorganic compounds 
detected in the water events as compared to the soil events. Detections generally ranged 
higher for the water event method blanks. The field blank lists showed virtually the same 
number of inorganic compounds for both soil and water events. In contrast to the method 
blanks, detections of common metals in the field blanks generally ranged higher for soil 
events. A possible reason for the high incident of metals in field blanks maybe the water 
from the North Charleston Water System whch is used for the on-site carbon 
filtered/single canister deionized water system. The deionized system is routinely 
maintained by the Culligan company, but even working at optimal efficiency the system 
cannot filter out all compounds. The same can be said of the laboratories that use a carbon 
filtered/dual canister deionized system to filter water for the method blanks. E h a t i n g  
all metal detections from blank analyses is an insurmountable task and efforts to identify 
exact sources of metals are impossible. 

The organic blank detections are easier to explain in some cases. For example, the VOCs 
bromodichlorornethane and chloroform were detected in field blanks for the soil and water 
events and but just chloroform was detected in the method blanks. The two VOCs are 
common by-products of the chlorination process of municipal water systems. As noted in 
the tables, bromodichlorornethane and chloroform were not detected in any site samples 
during water sampling events. 

The chlorinated dioxin and dibenzofuran detections noted in the field and method blanks 
are common contaminants found in a dioxin lab. Due to the extremely low detection h u t s  
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(parts per quadrillion) that a dioxin lab routinely meets due to current technology, it has 
become extremely difficult to decontaminate glassware down to non-detect levels. 
However, once the 2,3,7,8-TCDD Toxicity Equivalency Factors (TEFs) are applied to the 
results, the overall detections are minimal. 

It is possible for acetone to be detected in samples because of the decontamination 
procedures at CNC that use isopropyl alcohol. Acetone being a contaminant of isopropyl 
alcohol. But the decontamination procedures used in the field are not what laboratories 
follow so the acetone detections in the method blanks must be from cross contamination 
in the lab. Acetone is used in laboratories as a solvent for the extraction of soils. 

Methylene chloride is not used in decontamination procedures but was detected in field 
blanks as well as in method blanks. The explanation for this is that laboratories use 
methylene chloride when performing water extraction for semivolatile and pesticides 
analyses and very likely cross contamination with CNC samples has occurred. Methylene 
chloride has not been identified as a COC at AOC 607. 

Tetrachloroethene (PCE), also not used in decontamination procedures, was detected in 
the field and method blanks for the water events. AOC 607 has large PCE detections in the 
shallow and intermediate groundwater around buildmg 1189 and it is very possible that 
cross contamination between samples as occurred. The detections for PCE do not affect the 
results found in the site samples. 

The detections of benzene, toluene, and xylene are all below their respective method 
detection limits (MDLs) and cannot be verified as a true detection. The hgh detections of 
acetonitrile (an Appendix IX compound) occurred in two field blanks collected in 11/96. 
Both blanks were from the same SDG and no associated site samples had detections of the 
compound. 

The phthalate compounds detected in both field and method blanks are commonly found 
in plastics found in disposable gloves and glassware. The phthalates that were detected in 
blanks during water events were not detected in any site samples. Phthalates were 
detected in the method blanks during soil events and not the field blanks leading to the 
speculation that phthalate contamination is caused by the laboratory. 

CH2M-Jones Response Clarification: See document "Response to Reply to Comment 
Responses" 

SCDHEC Comment 5: 
The organics in groundwater surrounding well SME005 have not been fully delineated. 
Additional groundwater wells should be installed. 

EnSafe Response 5: 
Constitents are primarily BTEX not waste oil. Propose to transfer this site to the UST 
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program. Two shallow monitoring wells should be installed to address this data gap. 

CH2M-Jones Response Clarification: See document "Response to Reply to Comment 
Responses " 

SCDHEC Comment 6: 
Several VOCs that exist above MCL in groundwater at this site have not been fully defined 
horizontally. Well data from other wells that may exist around SME005 should be used to 
produce isoconcentration maps. 

EnSafe Response 6: 
No other wells exist, see comment response #5. 

CH2M-Jones Response Clarification: 
Two wells were installed and sampled southeast of the area described. Constituents detected a t  
FSMEGMrOO5 related to petroleum hydrocarbon UST release at Site 25 are not considered 
pertinent to site AOC 609 - Waste Oil Tank. The Corrective Action Plan for Site 25 will 
present applicable concentration maps for fuel constituents defected in this well. 
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SCDHEC (Johnny Tapia) Comments on The 
Zone F Draft RCRA Facility Investigation Report 
(dated 31 December 1998) NAVBASE Charleston 

March 12,1999 

SCDHEC Comment 2: 
Section 4.3. "Data Validation Reports" is an enumeration of the results and detections of 
blank samples in soil and groundwater. These results should be interpreted in a relevant 
and meaningful manner by describing if the blank detection means the contaminant is 
present in the sample, is a product of cxoss-contamination, etc. This would clarify the 
significance of the presence of certain contaminants in the samples collected at each unit. 
As written, contributes minimum value for the review of the document. Please revise this 
section. 

EnSafe Response 2: 
The Project Chemist will review and evaluate the data and compile the findings into a 
memo for the Project Team's review and approval. Please see response to E. Cathcart 
Comment #I. 

CH2M-Jones Response Clarification: No further clarification needed. 

SCDHEC Comment 3: 
Table 6.4 which calculates the Soil Screening Levels for the protection of groundwater 
needs to revise and recalculate the values for Thallium and Benzo(a)pyrene. The MCL 
values for the Target Leachate Concentration are not correct, therefore the calculated SSL 
values need to be verified. Please correct and consider implications throughout the report. 

EnSafe Response 3: 
The MCL value for benzo(a1pyrene in Table 6.4, used as the unadjusted target leachate 
concentration, is shown incorrectly as 0.002 mg/L; it: should be 0.0002 mg/L, and will be corrected 
in the final report. The unadjusted target leachate concentration of 0.0005 mglL shown for 
thallium is actually the MCLG rather than thallium's MCL of 0.002 (see column heading in 
table), and is therefore more conservative (lower) than the MCL. The Soil Screening Guidance: 
User's Guide specifies the use of a nonzero MCLG, MCL, or HBL (Equation 10, p. 29) to 
determine the target soil leachate concentration. In any event, neither of the calculated SSLs 
from Table 6.4 was used in the Section 10 screening tables. Because benzo(a)pyrene has an EPA- 
calculated SSL of 8 mglkg (Soil Screening Guidance: Technical Background Document, Appendix 
A), that value was used in the tables. The EPA-calculated value of 0.7 mg/kg for thallium would 
have been used in the screening tables, except that thallium's background reference value of 1.24 
mgkg for subsurface soil was higher, and was therefore used instead. Sometime after the draft 
RFI report for Zone F was submitted, SCDHEC requested that background reference values for 
inorganics not be used in place of corresponding SSLs in the fate and transport screening tables 
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when they exceed the SSLs. Consequently, 0.7 mgkg will be used as the SSL for thallium in the 
final RFI report. 

CHZM-Jones Response Clarification: SSLs for both Thallium and Bmzo(a)pyrene are taken 
from the EPA Region III X B C  charts, October, 2000 and adjustedfor the site-specific DAF. 
SSLsfor mosf other defected inorganics are derivedfiorn site-specijc SPLP maluations, using 
the MCL CH2M-Jones does not agree that background values that exceed S S L  values should not 
be considered in the assessment of COCs. Therefore, for thallium, if background data indicate 
that background values exceed the SSL, these background data will also be used as screening 
lmels in assessing whether a chemical may be a COC. 

SCDHEC Comment 4: 
The second paragraph of page 6.16 needs to be revised for the statements made about the 
use of the hghest of background values (upper or lower soil) used as the screening 
alternative to SSLs. The same approach is mentioned for groundwater where the greater 
of shallow or deep background concentrations is used as an screening alternative to the tap 
water RBCs. Using this approach defeats the purpose of collecting two set of samples 
(upper and lower) to determine background reference concentrations and is not a 
conservative screening process. In addition, the same paragraph states that this approach 
is proposed based only on assumptions. The Screening process should continue as 
previously approved. Please revise ths  paragraph and consider implications throughout 
the report. 

EnSafe Response 4: 
Contaminant transport from soil to groundwater involves infiltration of rainwater into 
the soil followed by percolation downward through surface soil and subsurface soil (the 
vadose, or unsaturated zone), through the water table into the saturated zone (the 
unconfined aquifer). Each molecule of water is exposed to contaminants in both surface 
and subsurface soil as it moves downward to the aquifer. Because the migrating soil 
water is also exposed to background concentrations of soil constituents at each level, the 
only relevant background concentration for making comparisons to contaminant 
concentrations is the greater of the surface soil or subsurface soil values. Collecting 
background soil samples at both depths is necessary because most human health risk 
assessment applications require comparisons to background for surface soil only. 
Because of SCDHEC's request (see Response 3 above) that background values not be 
used in place of SSLs, however, this is a moot point. 

As stated in the paragraph in question on page 6.16, the lithology of the surficial aquifer 
in Zone F is complex. Given the uncertainty about the interconnectedness of the 
portions of the aquifer encountered in each well, groundwater results from each depth 
(shallow or deep) will be screened only against background reference values from the 
corresponding depth for the final report. 
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CH2M-Jones Response Clarification: See document "Response to Reply to Comment 
Responses" for revised Ensafe response. 

SCDHEC Comment 5: 
Please clarify in the text that according to EPA's latest pdance  on dioxins the 1,000 ng/Kg 
(as 2,3,7,8-TCDD TEQs) is based on a residential cleanup level with a risk level of 1E4. 
Please clarify also that this cleanup level is being used as a screening number due to the 
complex and time-consuming calculations involved with risk presented by dioxins. For 
instance page 7.7 needs this clarification. Please correct accordingly. 

EnSafe Response 5: 
The above clarifications will be made in the revised report with one exception. The 
1,000 ngkg PRG for 2,3,7,8-TCDD TEQs is based on an industrial scenario and a target 
risk of 1E-04. 

CH2M-Jones Response Clarification: Dioxin defections in soil duplicate samplesfrom 
AOC 609 were at least 3 orders of magnitude lower than the 1,000 nghg TEQ PRG quoted, and 
therefore were not considered of concern at the site. 

SCDHEC Comment 6: 
Page 7.20, "Summary of COPCs" paragraph makes the statement that "If no groundwater 
impacts were identified, the current soil concentrations were considered sufficiently 
protective of the underlying aquifer". The Department does not necessarily agree with this 
statement. Other factors as age of the unit, age of spills, type of contaminants present, 
barriers present (asphalt, concrete, etc.) would influence the presence of contaminants in 
groundwater. Please modify this statement and consider h s  factor when making this 
statement in reference to a specific unit. 

EnSafe Response 6: 
The factors mentioned above will be considered when evaluating soil's potential impact 
to the groundwater. 

CH2M-Jones Response Clarification: See document "Response to Reply to Comment 
Responses" for revised Ensafe response. CH2M-Jones is applying the soil screening process to 
both surface and subsurface soils, as agreed with DHEC. 

SCDHEC Comment 7: 
It may be appropriate to determine a background reference concentration, at Zone F soil 
and groundwater, for chemicals considered essential nutrients specially for iron. This 
natural nutrient has been detected at higher concentrations than usual throughout ths  
zone and may be of concern. An evaluation can not be properly done at this time without 
having an appropriate background concentration and it has been dismissed many times 
without further consideration. l h s  should be corrected in the final RFI report. 
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EnSafe Response 7: Printouts of iron detections in both soil and groundwater exhibit 
smooth distributions with one high anomalous concentration in each case. Iron in soil 
samples appears to correlate closely with aluminum, indicating that high concentrations 
of both metals are related to high percentages of clay in the sample. Scatterplots of iron 
vs. aluminum would help confirm this interpretation, and would also make it possible 
to identify individual samples with genuinely anomalous high iron concentrations. 

Agreed, a background concentration should be developed for iron. Since iron is an 
essential nutrient, there is no clear guidance for iron risk assessment for human health 
and therefore no clear risk based remedial alternatives to the background concentration. 
For sites with iron reported at concentrations above the background reference 
concentration it is highly recommended that the Project Team develop a framework for 
managing such sites. However, it will be necessary to do so with a minimum of risk 
based decision making tools. 

CH2M-Jones Response Clarification: Background concentrationsfor iron are identlfiedfiom 
grid samplesfrom combined Zones F and G. Thefollowing concentrations will be usedfor 
screening: 

SCDHEC Comment 8: 
This comment is applicable to all units in Zone F. The Risk uncertainty section generally 
summarizes all detections and explain contributing or mitigating factors to be considered 
when reaching a decision on the fate of the unit. Since groundwater contamination is 
assessed based mainly on the first quarter of groundwater samphg, mitigating or 
contributing factors, such as results of subsequent rounds of groundwater sampling that 
confirm or refute possible contamination, should be acknowledged. Also, new 
contaminants detected should be mentioned. Please review the report. 

Iron in Grid Samples -Zones F and G combined 

EnSafe Response 8: 
The Navy agrees and will evaluate all available data for incorporation into the final 
report. 

CH2M-Jones Response Clarification: Groundwater data from all monitoring events will be 
assessed in evaluating the presence of contamination. 

Media 

Shallow Groundwater 
Deep Groundwater 
Surface Soil 
Subsurface Soil 

SCDHEC Comment 19: 

Units 

ug/L 
ug/L 
MgKg 
MgKg 

No. of 
Samples 
21 
20 
15 
13 

Min Detect 

2000 
38.3 

Max Detect 

62,300 
18,300 

2 x Mean 

46,853 
12,113 

3570 32,700 
3110 1 58,100 

26,896 
31,289 
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Additional groundwater samples may be needed to determine if chemicals as 
Pentachlorophenol, Lead and Thallium are consistently present. These constituents were 
detected at levels exceeding MCLs or background after the first round of groundwater 
sampling, which is the only round considered to identify potential COPCs. In addition, 
the thallium background value used in table 10.5.8 should be replaced by the correct value 
of 5.58. 

EnSafe Response 19: 
Four sampling events will be used to evaluate the AOC for the Final Report. The 
thallium background will also be revised. 

CH2M-Jones Response Clarification: As  indicated previously, groundwater data from all 
monitoring events will be assessed in maluating the presence of contamination. 

SCDHEC Comment 20: 
Arsenic was detected in soil and groundwater exceeding acceptable levels. There is a 
strong possibility that there is a transfer of contamination from soil to groundwater. This 
potential problem should be acknowledged and remediated. 

EnSafe Response 20: 
The Navy concurs. 

CH2M-Jones Response Clarification: The decision as to whether to remediate or not is 
applicable if there are COCs identified at the site. Ifso, then the decision should be based on a 
ful l  evaluation of site and background concentrations and evaluation ofremedial alternatives in  a 
CMS. A CMS has not been completedfor this site; therefore i t  is premature to conclude that a 
potential problem must be remediated. 

SCDHEC Comment 21: 
NAVBASE should report if the Department's UST program is already addressing h s  unit 
for groundwater contamination present. If so, based on their investigation/remediation 
objectives, it will be determined if the unit could be transferred to this program or is kept 
under the Subtitle C of RCRA. 

EnSafe Response 21: 
The Navy concurs. 

CH2M-Jones Response Clarification: The Department's UST program has investigated the 
UST and completed a Rapid Assessment at the site. SCDHEC Groundwater Quality Section 
has provided correspondence stating that no additional investigation or remedial actions need be 
considered for the waste oil UST Site 24 at Building 1346. 

Note: Zone F Draft RFI Rcport comments by Susan Byrd/SCDHEC and responses are 
presented in document "Response to Reply to Comment Responses." 



Responses to SCDHEC Comments (Eric Cathran) 
Drafr Final Zone F RFI Repon 

Dated June 25,1999 

Response to Reply to Comment Responses on the Draft Final Zone F RFI 
Report 

June 25,1999 
clarifications inserted May 4,2001 for AOC 609 RF1 Addendum 

SCDHEC (Eric Cathcart) Reply to Comments 
received 7 April 1999 on the Zone F Draft RCRA Facility 

Investigation Report (dated 31 December 1998) 
Charleston Naval Complex 

SCDHEC Comment 1: Soil sample blanks for the following areas contained detectable 
contaminants: SWMU 4, AOC 619, SWMU 36, AOC 620, SWMU 109, AOC 607, AOC 609, 
AOC 611, AOC 613, AOC 616, AOC 617, and Grid soil samples. Groundwater blanks 
contained detectable contaminants for the following areas: AOC 619, AOC 620, SWMU 109, 
AOC 607, AOC 609, AOC 613, GEL samples, Location 240, AOC 617, and Grid 
groundwater samples. These detections were noted in the volatile, semivolatile, and metals 
methods. In accordance with the Environmental Protection Agency, Standard Operating 
Procedures for sample collection, trace contaminants in field, trip, equipment, and distilled 
water blanks may indicate a problem with either decontamination procedures and/or cross 
contamination of samples during collection or transport. The RFI report should fully 
explain the existence of trace contaminants in blanks. Please revise the text to include 
this/ these explanation(s). 

EnSafe Response 1: The Project Chemist has reviewed and evaluated the data and 
compiled the findings in the following memo to the Project Team for review and 
approval. 

Memorandum 

To: Charleston Naval Complex Project Team 

From: Charlie Vernoy, EnSafe 

Subject: Response to Comments on the Draft Zone F and K RFI Reports 

Date: March 31,1999 

Contents of the memorandum not included. Refer to orignal comment letter. 

SCDHEC reply: 

The presence of tetrachloroethene in the field and method blanksfor groundwater samples 
and the Navy's suggestion that cross contamination may have occurred between samples for 
AOC 607 concerns the Department. The N a y  should make every gor t  to prevent cross 
contamination in f i b r e  samples. Fieid personnel should review the proceduresfm sample collection 
and shipment as noted in CVA Final Comprehensive Sampling and Analysis Plan dated 30 August 



Respomes ro SCDHEC Comments (Eric CarhmrtJ 
Dm> Final Zonc F RFI Repon 

Dated June 25, 1999 

1994 and the EPA Region TV Environmental Compliance Branch Standard Overatinn Procedures 
and Qualib Assurance Manual. 

The Navy's eqdanationfor the high incidmt of metals in thefield blanks should be validated 
through water quality data from the North Charleston Water System. The data report should be 
submitted within ninety days of receipt of this letter. 

Ensafe Response: 
EnSafe will contact the City of North Charleston to inquire if such data is available and, 
if so, obtain a copy for comparison to the metals detected in Zone F field blanks. 

CH2M-Jones Response Clarification: Data from the City for the time period during 
described sampling is not available for comparison. 

SCDHEC Comment 5: 
Figures - 10.5-9 through - 10.5-17, AOC 609 
The organics in groundwater surrounding well SME005 have not been fully delineated. 
Additional groundwater wells should be installed. 

EnSafe Response 5: 
Constituents are primarily BTEX not waste oil. Propose to transfer this site to the UST 
program. Two shallow monitoring wells should be installed to address this data gap. 

SCDHEC reply: 

The Division is not prepared to transfer the site to the UST program. Groundwater data 
revealed the presence of chlorinated solvents in the area around AOC 609. The presence of these 
chlorinafed solvents may indicate an additional source of contamination, not related fo the UST. 
The Na y agreed in the 13 April 1999 Team meeting to install two additional wells and samplefor 
the Appendix IX at DQO Level W for at least two rounds. The Department issued monitoring well 
approvalfor two wells dated 28 April 1999. 

EnSafe Response: 
These wells were installed, developed, and sampled in May 1999. Validated data should 
be available in early July. These samples were analyzed for VOCs, SVOCs, metals, and 
pesticidesPCBs at DQO Level 111. 

CH2M-Jones Response Clarification: Groundwater data from all monitoring events will be 
assessed in evaluating the presence of contamination. The existing BTEX plume that is related to 
the USTfueI release should not be confused with a release from the waste oil tank. 



Responses to SCDHEC Comments (Johnny Tapia) 
Zone F Draft RCRA Facility Investigation Repon 

Dared December 31,1998 

SCDHEC (Johnny Tapia) Reply to Comments on The 
Zone F Draft RCRA Facility Investigation Report 

(dated 31 December 1998) Charleston Naval Complex 

SCDHEC Comment 4: 
The second paragraph of page 6.16 needs to be revised for the statements made about the 
use of the highest of background values (upper or lower soil) used as the screening 
alternative to SSLs. The same approach is mentioned for groundwater where the greater 
of shallow or deep background concentrations is used as an screening alternative to the tap 
water RBCs. Using tl-us approach defeats the purpose of collecting two set of samples 
(upper and lower) to determine background reference concentrations and is not a 
conservative screening process. In addition, the same paragraph states that this approach 
is proposed based only on assumptions. The keening process should continue as 
previously approved. Please revise this paragraph and consider implications throughout 
the report. 

EnSafe revised Response 4: 

The text will be modified to clarify that only SSLs will be used for the initial fate and 
transport screening. Inorganic SSL exceedances will be compared to background 
concentrations for discussion purposes only. Because the migration path, soil-to- 
groundwater, crosses through both soil intervals, the greater background will be used 
for this comparison. 

As stated in the paragraph in question on page 6.16, the lithology of the surficial aquifer 
in Zone F is complex. Given the uncertainty about the interconnectedness of the 
portions of the aquifer encountered in each well, groundwater results from each depth 
(shallow or deep) will be screened only against background reference values from the 
corresponding depth for the final report. 

CH2M-Jones Response Clarification: CH2M-Jones is screening soil parameters against 
background samplesfrom the corresponding depth intervals using the soil screening process as 
agreed upon with DHEC. 

SCDHEC Comment 6: 
Page 7.10, "Summary of COPCs" paragraph makes the statement that "If no groundwater 
impacts were identified, the current soil concentrations were considered sufficiently 
protective of the underlying aquifer". The Department does not necessarily agree with this 
statement. Other factors as age of the unit, age of spills, type of contaminants present, 
barriers present (asphalt, concrete, etc.) would influence the presence of contaminants in 
groundwater. Please modify t h s  statement and consider this factor when malung this 
statement in reference to a specific unit. 



Responses to SCDHEC Comments (Johnny Tapia) 
Zone F Drafi RCRA Facility Invesrigation Repon 

Dated December 31, 1998 

EnSafe revised Response 6: 
The Navy agrees and will revise the text in Section 7. Site specific factors potentially 
affecting the soil-to-groundwatex pathway will be identified and discussed as 
appropriate for the site. This information will be added to the fate and transportation 
subsections of Section 10 text. 

CH2M-Jones Response Clarification: CH2M HILL is screening soil parameters for COPCs 
using the soil screening process as agreed upon with DHEC. 



Responses to SCDHEC Commcnrs (Susan Byrd) 
Zone F Drafr RCRA FaciIiry Investigation Repon 

Dated December 31,1998 

SCDHEC (Susan Byrd) Reply to Comments on The 
Zone F Draft RCRA Facility Investigation Report 

(dated 31 December 1998) Charleston Naval Complex 

SCDHEC Comment 1: 
Section 6.2.1, P a ~ e  6.11, Line 20 
The text states that the soil-to-groundwater migration pathway was assessed using generic 
SSLs that assume a DAF of 20, rather than site specific SSLs. A vague description was 
given for the justification of the DAF value used; however, a more thorough explanation 
as to why the DAF value of 20 was selected, including site specific parameters, should be 
discussed in this section. A table showing the comparative site specific values should be 
included. 

EnSafe Response 1: 
Because of the number of sites in each zone, fate and transport evaluation consists of a 
conservative, first-look screening followed by a more detailed look at the potential 
problem chemicals identified in the screening. In keeping with the preliminary nature 
of the screening, generic DAFs of 10 or 20 have been used to calculate SSLs for 
protection of groundwater. Normally, a DAF of 20 is used, as recommended in the 1996 
USEPA Soil Screening Guidance. Where hydrogeological conditions indicate that a more 
conservative value is appropriate, a DAF of 10 is used. For example, DAFs of 10 were 
used for the Naval Annex in Zone K because sediments there are almost entirely 
permeable sand, and for Zone I because groundwater levels are very close to the surface 
and the horizontal gradient is unusually low. Fate and transport evaluation for Zone E 
was carried out differently than for other zones: recognizing that groundwater would 
not be used as drinking water in this industrial area, the focus was on potential threats 
to surface water in the Cooper River. To make up for this less conservative approach to 
groundwater, the DAF was arbitrarily lowered from 20 to 10, although hydrogeological 
conditions would have justified using 20. The decision to use a DAF of 20 was not 
dependant on site specific parameters. The rationale for using a DAF of 20 for Zone G 
is presented in Section 6.3. 

CH2M-Jones Response Clarification: Site-specrfic DAFs have been calculatedfor each group 
of sites within Zone F .  The site-specific DAF for AOC 609 was estimated at 8.6, under the 
assumption that all existing structures and pavement could be removed in thefuture, resulting 
in more infiltration than is currently occurring. 

SCDHEC Comment 6: 
Section 10.1 
It would be very helpful to have a map at the beginning of each SWMU and AOC section 
showing the location of each SWMU or AOC w i h  Zone F. The maps provided in each 
section are larger scale maps of the SWMUs and AOCs which do not show their locations 
w i t h  the entire Zone. 



Responses to SCDHEC Comments (Susan Byrd) 
Zone F DraJi RCRA Facility Investigarion Report 

Dated December 31, 1998 

EnSafe Response 6: 
This information is provided as Figurel-2 in Volume I of the RFI. 

CH2M-Jones Response Clarification: A location map will be provided at the beginning of 
each AOC or SWMU section. 
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APPENDIX E IS PROVIDED IN .PDF FORMAT~CD-ROM, 
AND IS PROVIDED IN THE FRONT POCKET OF THIS BINDER. 



Appendix F 



Monitoring Well NBCF609001 I 
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Appendix G 

Soil Screening Level Tables 

Soil screening levels (SSLs) were prepared as described in the attached Technical 
Memorandum: Application of Soil-Screening Levels (SSLs) at the Charleston Naval 
Complex (CNC), dated January 9,2001. Infiltration rates were subsequently adjusted to 
account for the full infiltration value provide by the U.S. Geological S w e y  (USGS). The 
SSL tables provided in this appendix present values for dilution attenuation factor 
(DAF) and corresponding SSLs, both of which were calculated using the partial 
infiltration and the full infiltration rates. 



T E C H N I C A L  M E M O R A N D U M  CHZMHILL 

Application of Soil-Screening Levels (SSLs) at Charleston Naval 
Complex (CNC) 

PREPARED FOR: CNC BCT 

PREPARED BY: Paul Favara 

DATE: January 9,2001 

Introduction 
The purpose of this memorandum is to present the rationale CHZM-Jones will use in 
developing Soil Screening Levels (SSLs) that are protective of groundwater. The 
development of SSLs is a process that considers data from a multitude of sources, ranging 
from laboratory results to Literature referenced values. As data availability, and quantity, 
for different SWMUs /AOCs is variable, and data input sources to the SSL calculation can 
be from a wide variety of sources, it is not possible to develop a process that will precisely 
idenhfy SSL development for every possible data availability scenario. However, tlus 
memorandum presents an overall approach to developing SSLs that should apply to the 
majority of sites at CNC. 

Site-Specific SSLs for groundwater protection are derived using the methods presented in 
the OSWER Soil Screening Guidance, July 1996 (EPA, 1996). The guidance document 
requires development of two independent equations to deriving site-specific SSLs: 

Step 1: The first step involves solving a partitioning calculation, to derive target soil 
concentrations independent of aquifer characteristics. 

Step 2: The second step further revises the target concentration based on the dilution 
attenuation factor (DAF) of the aquifer. 

Throughout this memorandum, SWMUs/AOCs in Zone F will be used as an example. 

Step 1 : Partitioning Calculations 
Contaminants at CNC can be subdivided into two broad contaminant groups: organics and 
metals. Each group will follow a separate flow chart for the development of partitioning 
equation (See Figures 1 and 2). 

Organics 
A flow chart for developing a partition coefficient for organic compounds is presented in 
Figure 1. For organic compounds, the partitioning equation (Eqn 10 in the EPA, 1996) is 



used to calculate a soil concentration protective of groundwater. The target soil 
concentration is a function of the target leachate concentration, and soil characteristics such 
as porosity, density, and fraction of organic carbon. The partitioning equation provides a 
target soil concentration assuming no dilution or attenuation within the aquifer (i.e., 
dilution-attenuation factor (DAF) = 1). 

Equation 10: SSLDAF=I = CW [I(d + ( o w  + QaH')] 

Ydry 

where SSL = Target soil screening level (with a DAF of 1) 
Cw = target leachate concentration (MCL or other appropriate standard) 
Kd = soil water partition coefficient (chemical specific), = L x  f, 
8, = water-filled soil porosity 
8, = air-filled soil porosity 
H' = Henry's Law constant (chemical-specific) 
ydgv = soil dry bdk density 

At Zone F, soil parameters were measured at each site and the geometric mean was used 
when more than one sample was collected. Sites witkin Zone F were organized into seven 
site groupings according to proximity. The geometric mean of the fraction of sod that is 
organic carbon (also referred to as f, ) for each site grouping was calculated and used as the 
central tendency f, value to allow for the probability that fw in soil is lognormally 
distributed. The table below presents f, data. 

With respect to soil parameters (bulk density and water- and air-filled porosity) a zone-wide 
average was considered most representative of site conditions to account for variability of 
laboratory tests and the statistically low number of Shelby tube samples collected for this 
analysis. 

Fraction of Organic Carbon at Zone F Site Groups 

f, in All Soil Samples' f, in Surface Soil Samples2 

Site Number of Arithmetic Geometric Number of Arithmetic Geometric 
Group Samples Mean Mean Samples Mean Mean 



Notes: 
1 = Use geometric mean of all site soil samples to calculate soil-to-groundwater SSEs. 
2 = Use geometric mean of site surface soil samples to calculate soil-to-air SSLs. 

Equation 10 was used at Zone F to derive the partitioning component SSLs development for 
organic compounds. 

Inorganics 
A flow chart for developing a partition coefficient for inorganic constituents is presented in 
Figure 2. As provided for in EPA (1996), leach tests were used to develop SSLs for soil 
inorganics. SPLP tests were conducted on new samples from the AOCs and SWMUs and 
the leachate was compared to the related concentrations in the bulk samples. The 
methodology used to estimate contaminant release in soil leachate is based on the 
Freundlich equation, which was developed to model sorption from liquids to solids. The 
based Freundlich equation applied to the soil/water system is: 

Where: 
K, = Freundlich soil/water partition coefficient (L/kg) 

C, = concentration sorbed on soil (mg/kg) 

C, = solution concentration (mg/L) 
n = Freundlich exponent (dirnemionless) 

Assuming that adsorption is linear with respect to concentration, the equation cart be re- 
arranged to backcalculate a sorbed concentration (C,): 

For the SSL calculation, Cw is the target soil leachate concentration. 

To develop the Kd, soil was sampled from 2 to 4 locations at each AOC (except AOC 709) 
and analyzed for total organic carbon, VOCs, SVOCs, metals, cyanide, pesticides, and PCBs, 
and for SPLP on the above analyte list. Surface soil and subsurface soil samples were 
collected from each location. In general, PCBs, pesticides, and organic compounds were not 
detected in the leachate. Therefore, the Kd was used to calculate SSLs for inorganics, and the 
partitioning equation was used to calculate SSLs for organics and those inorganics with 
insufficient SPLP data. However, there were some instances where the inorganic analyte 
was not detected; methods to address these occurrences are listed below. 



Situation Resolution 

Parameter detected in bulk, but nondetect Use one-half the detection limit for leach 
in the leach samples as the leach value 

Parameter detected in the leach but Use the detection limit for bulk samples as the 
nondetect in the bulk bulk value 

Parameter non-detect in both the bulk and No value assigned 
the leach 

Re-extraction analyses Either use the re-extraction result or, if the origma 
analysis uses lower detection limits, assign the 
o r i m  value to the bulk and/or leach 

I& was calculated for detected parameters in each sample and averaged geometrically to 
assign a central-tendency Kd value to each inorganic parameter at each site group. This 
central-tendency K d  was then used to calculate the parameter's target SSL (DAF = I), using 
the equation shown above. Because sample sizes were small and the underlying Kd 
distributions were assumed to be l o g n o d ,  geometric means were used. 

A zone-specific SSL was used when certain inorganics were not detected in both bulk and 
leach portions of any of the SPLP samples from a given site group. Zone-specific SSLs were 
developed by obtaining the geometric means of SSLs from all Zone F site groups with 
relevant data. 

If an SSL was not available via SPLP in the rest of the zone, a modified version of equation 
10 can be used: 

Equation lob: SSLDAF=I = Cw [Kd f (C&J] 
Ydrj 

where SSL = Target soil screening level 
CW = target leachate concentration (MCL or RBC if MCL not available) 
T(d = soil water partition coefficient (chemical specific), 
0, = water-filled soil porosity 
ydry = soil dry bulk density 

Step 2: Dilution-Attenuation Factors 
Dilution-attenuation factors (DAF) were calculated for each site within Zone F to account for 
the dilution effect of the aquifer on the soil leachate (either the hypothetical leachate 
calculated from the partitioning equation or the actual leachate observed in the SPLP.) The 
DAF is calculated using Equation 11 from the Soil Screening Guidance: 



Equation 11: DAF = 1 + 
IL 

Where K = hydraulic conductivity 
i = hydraulic gradient 
d = mixing zone thickness (from equation 12) 
I = infiltration rate 
L = source length parallel to groundwater flow direction 

The gradient, source length, and mixing zone thichess are specific to each AOC. 

The hydraulic conductivity was averaged from the various slug tests conducted w i h  the 
Zone. A zone-wide average was considered most representative of site conditions to 
account for differences in well construction, test procedures, and the statistically low 
number of slug tests per site. Slug test results are presented below. 



Zone F Hydraulic Conductivity 

Wells Hydraulic Conductivity (Wday) 
Falling Head Rising Head 

Shallow 
GDF001 
607001 
607002 
607004 
61 3001 
6 1 3004 
61 9002 
61 9003 
620002 
G EL005 
G EL007 
SME004 

Intermediate 
6070 1 1 
607021 
607041 

Deep 
GDFOl D 
60701 D 
60702D 
60704D 
61 302D 

Average = 0.82 1.09 
Average for all values = 0.95 

NM Not measured 

0.95 Wday = 346.75 Wyr 
1 05.7 mlyr 

The USGS estimated infiltration at CNC as 1.2 inch/year (in/yr) (USGS, 1999). However, 
Zone F is semi-industrial with a large percentage of overall area covered with an impervious 
surface, and numerous enpeered drainage systems to divert runoff and potential recharge. 
A conservative estimate of 25% of the USGS value was used for Zone F, or 0.3 in/yr (.00762 
m/yr), which is considered more realistic for the Zone F sites. 

The mixing zone thickness is that portion of the aquifer thickness that may be assumed to 
transport the contamination. It is estimated from Equation 12 in the Soil Screening 
Guidance, and does not exceed the total aquifer thickness. 



Equation 12: d = (0.0112L*)Q.5 + d,(l-exp[(-LI)/(Kida)]} 

Where d = mixing zone depth (m) 
L = source length parallel to groundwater flow direction (m) 
d, = aquifer thickness (m) 
I = infiltration rate (m/yr) 
K = hydraulic conductivity (m/ yr) 
i = hydraulic gradient 

The following table presents the parameters used to calculate the DAFs for each area within 
Zone F: 

The site-specific DAF is influenced by the source length, which may be interpreted to be the 
length of the spiU area, if known, or the dimensions of the AOC, if no specific release area 
has been identified. It is very conservative to assume the entire AOC dimensions, and this 
parameter should be refined if possible. Actual DAFs may be assumed to be siphcantly 
higher than those presented in the table. 

Site-Specific SSLs 
When a partitioning coefficient is developed, the site-specific DM is multiplied by the 
SSLDAF=I to arrive at the site-specific SSL: 

SSL = [SSLDAF=I ] [DAF] 

When SPLP data is used in lieu of the partitioning equation, the I6 equation can be used to 
derive a target SSL by making C(1each) equivalent to the maximum acceptable groundwater 
concentration in the aqwfer, and then calculating the corresponding Cs (when C, = (Kd) 
And C, is set to the MCL. This value can then be multiplied by the DAF to define a site 
specific SSL: 

SSL = [Cs][DAF] 



According to the EPA (1996), the average site soil concentration should be compared to the 
final SSL to evaluate if soil concentrations could potentially impact groundwater. Mapping 
areas in which maximum soil concentrations exceed SSLs may fwther reduce the source 
length L, which has the effect of increasing SSLs. Groundwater concentrations at the site 
should then be reviewed to evaluate if the soil may be a source of groundwater 
contamination. 

Sensitivity Analysis 
SSLs are most sensitive to changes in the dilution-attenuation factor. I k c k  aquifers show 
no source size effect because the increases in infiltration flux from a larger source area is 
balanced by a proportional increase in mixing zone depth, which increases dilution in the 
aquifer. For relatively thin aquifers, as is generally the case at CNC, the mixing zone depth 
is lunited by the aquifer thickness and the increased idiltration flux predominates, 
decreasing the dilution factor for a larger source. Therefore, a conservative over-estimate of 
SWMU/AOC size will result in a lower than necessary DAF being applied to the site. 

Attachment A is a detailed sensitivity analysis from the EPA (1996) and discusses sensitivity 
of other SSL parameters. 

References 
1. EPA, 1996. Soil Screening Guidance: Technical Background Document 

(EPA/W/R-95/128, May, 1996). 

2. USGS, 1999. Hydrogeology and Simulation of Ground-Water Flow in the Surficial 
Aqder System in the Area of Charleston Naval Base, North Charleston, South 
Carolina, 1995-1997. 
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Attachment A 

Excerpts from EPA Soil Screening Guidance (EPA, 1996) 



2.5.7 Sensitivity Analysis. A sensitiviq d y s i s  was conducted to examine the effects of 
site-specific parameters on migration to ground water SSLs. Both the pamtion equation and the 
dilution f a m r  model were considered in this analysis. Because m adequate database of national 
distributions of these parameters was not adable ,  a n o d  range method w a s  used to conduct the 
analysis. In this analysis, independent parameters were selected and each was taken to maximum and 
minimum Mtucs while keeping dl other parameters at their nomind: or d e w &  values. 

Overall, SSLs arc most sensitive to changes in the dilution faaor. As shown in Table 7, the 10th to 
90th perctndle dilution factors vary from 2 to 292 for the 300 DNAPL and HGDB sites. Much of 
this variability can be amibuted to the wide range of aquifer h y h l i c  conductivity across the Nation. 
In con- the most sensitive parameter in the partition equation (f,,) only affects the SSL by a 
factor of 1.5. 

Partition Equation. The pamtion equation requires tht fouowing site-specific inputs: M o n  
organic cahn, average annual soil moisture oantcnt. and soil bulk density. Although volumetric soil 
moisnue content is somewhat dependent on bulk density (in terms of the porosity available to be 
fdkd with water), calculations were conducted to ensure that the parameter ranges selected do not 
resuit in impossible combinations of these p m e t c r s .  Because the e f f m  of the soil parameters on 
the SSLs are highly dependent on chemical properties, the analysis was conducted on four organic 
chemicals spanning the range of ,these properties! chloroform, trichloroethylme, aaphthalcnc, and 
bem(a)pyrcnc. 

?he range used for soil moisrure conditions was 0.02 to 0.43 L wattrll, soil. ?he lmer  end of tbis 
range represents a likely residual moisture comnt value for sand, as might be found in the drier 
regions of the United States. l'hc higher value (0.43) represents fd auratian conditions for a loam 
soil. The range of bnlk d c n s q  (1.25 to 1.75) was obtained from thi Patriot soils database, whicb 
contains bulk density measurements for over 20,000 soil series acruss the United Statts. 

Establishing a range for subs;rface organic a h o n  content (f,) was more diacalt. in spite of an - 
extensive literature review and c0nmct-s with soil scientists, very little i n f o d o n  was found on the 
distribution of this paramctcr with depth in U.S. soils. The range used was 0.001 to 0.003 g carbon / g 
soil. Thc lower limit represents the mitical organic carbon content below which the partition 
cqtdon is no longer applicable. The upper limit was obtaid h m  EPA's E u v b m m d  Research 
Labofabry in A&, OLtahuma, as an apt opinion. Generally, soil organic carboll ccmtcnt falls off 
rapidly with depth. Since tfic typical value used as an SSL deb& for smfact soils is 0.006, and 0.002 
is used for subadice soils, this limited raqe is consistent with tk other deMt assnmptious used in 
the Soil Screening Guidance. 

The re& af the partxtion equation sensitivity analysis arc shown in Table 8. 

For volatile chemicals, tht model is somewhat sensitive to water content, witb ap to 54 and 19 
percent chauge in S S h  for chloroform and trichloroethylene, nspcctivcly. The model is less 
sensitive to bulk density, with a high percent change of 18 for chlorofoim and 14 for 
rrichIomc&yltne. Organic carbon content has the greatest effea on SSLs for all chemicals except 
chloroform, As expea4 the e&ct of G, increases with in& K,. The greatest effea was seen 
for btnzo(a)pyrcne whose SSL &owed a 50 percent increase a! an f ,  of 0.03. An f& of  0.005 will 
hacase the ~ a z o ( a ) p ~  SSL by 150 percent. 



Dilution Factor. Site-specific parameters for the dilution faaor model include aquifer hydraulic 
conductivity (K), hydraultc gradient (i), infilmtion rate (I): aquifer thickness (dll 'and source length 
paallel to ground water flow (L). Bccause they an somewhat dependent, hydraulic cmduaivity and 
hy-c gradient wtre trtatod together as Darcy velocity (K x i). 'The parameter ranges used for h e  
dilution factor analysis represent the 10th and 90th pcrccntiit values taken from the HGDB and 
DNAPL site databases, with the geomeaic mean s e w  as thc nominal value, as shown in Table 9. 

Source length was varied by assuming square sources of 0.5 to 30 acres in size. Boundrng estimates 
wcrr: conducted for tach of these source sizes. 
The results in Table 9 show that Darcy velocity has the greatest effect on tbc dilution factor: with a 
range of dilution factors from 13 to 85 for a 30-acre source and 2.1 to 263 for a 0.5-acre source. 
Miltmion rate has the next hrghest effect, foUowed by source size and aquifer thichcss. Note that 
aquifer thiclrmess has a profound effect on the influence of souice size on the dilution factor. Thick 
aquifcrs show no source size effect because the increase in infiltration flux from a larger source is 
b h d  by the inmase in mixing zone depth, which inmases dilution in the N e r .  For very thin 
aquifns, &e mixing zone depth is Limited by the aquifer thickness and the increased iafiltration flux =+ . 
predominates, decreasing the dfllrtion factor for larger sources. 



Table 7. SSL Dilution Factor Model Results: DNAPL and HGDB Sites 

Source area (acres) . 

0.5 1 0  30 100 6 0 0  

DNAPL Sites (92) 
Geornean 15 10 6 4 

Average 138 80 4 4 1 9  
10th percentile 2 1 1 1 

25th percentile 4 3 2 1 

Median 13 8 5 3 

75th percentile - 60 35 20 9 
90th percentrle 144 84 46 20 

HGDB sites (208) 
Geomean ;j 

'5 - 10 7 5 3 
Average 3 958 829 561 371 159 

10th percentile 
25th percentile 
Median 
75th percentile 
90th percentile 

All 300 sites 

Geomean 
Average 
10th percenlile 
25th percentile 
M d i n  
75th percentile 
90th percentile 

DNAPL = DNAPL Site Suvey (EPAKERR). 
HGDs = Hyhogeabgie dabbase (API). 
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Table A. DAF Calculations 
Assuming100% of USGS Infiltration Rate for all sites; uniform K from all Zone F slug tests 

Hydraulic Hydraulic Aquifer Source Infiltration Mixing 
Site(s) Conductivity Gradient Thickness Length Rate Zone DAF 

K I da Sw I' d 

From Eqs 1 1 and 12 in EPA Soil Screening Guidance 
Equation assumes that the same soil concentration occurs all the way to the water table. Depth 
to water has very minor effect on the DAF; only affecting the mixing zone thickness to a limit. 

The 'Source width' is almost directly proportional to DAF, as is K and I. 

K values are higher if using USGS model instead of all site slug tests 

Table B. DAF Calculations 
Assuming100% of USGS Infiltration Rate for all sites; K from USGS model 

Hydraulic Hydraulic Aquifer Source lnfiltration Mixing 
Site(s) Conductivity Gradient Thickness Length Rate Zone DAF 

K I da Sw I' d 



AOC 609 & AOC 61 1 ZONE F SSL calculations 

SSL calculated from SPLP data for each site 
a Thallium from EPA Region Ill tables; no SPLP detects 





Appendix G 
SPLP data - AOC 609 

Location 609SB001 

Sample No. Concentration Units Qualifier 

609SBOOIT2 Ag 
3' - 5' depth A1 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
Tt 
v 
Zn 

MGIKG 
MGtKG 
MGKG 
MGlKG 
MGKG 
MGMG 
MGMG 
MG/KG 
MGMG 
MGKG 
MGKG 
MGKG 
MGKG 
MGKG 
MGKG 
MUKG 
MGMG 
MGMG 
MGKG 
MWKG 
MGKG 
MGKG 
M G r n  
MGlKG 

MGMG 
MGMG 
MGKG 
MGKG 
MGKG 
MG/KG 
MGIKG 
MGKG 
MGKG 
MGKG 
MGMG 
MGKG 
MGKG 
MGKG 
MGIKG 
MGlKG 
MGlKG 
MGKG 
MG/KG 
MGKG 
MGKG 
MGKG 
MWKG 
MGKG 

Sample No. 

609SBOOl St Ag 
0' - I '  depth A1 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
TI 
v 
Zn 

609SB001S2 Ag 
3' - 5' depth Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
TI 
v 
Zn 

SPLP 
Concentratic Units 

0.50 UGlL 
11200.00 UGJL 

12.40 U G A  
709.00 UGA 
0.90 UGA 

5340.00 UGA 
0.30 UGR 
14.70 UGA 
1720 UGL 
27.70 UGA 

9120.00 UGIL 
0.40 UGA 

1930.00 UGlL 
1990.00 UGA 
128.00 UGR 

2900.00 UGA 
8.20 UGA 
65.10 UGR 
7.50 UGA 
2.40 UGL 
4.10 UGIL 
2.40 UG/L 
23.20 UGIL 
241.00 UGlL 

0.50 UGA 
15100.00 UGlL 

16.00 UGA 
1200.00 UGR 

0.90 UGfL 
1840.0(3 UGlL 
0.30 UGA 
2.30 UGR 
20.60 UGR 
23.20 U r n  

10800.00 UGR 
0.40 UGA 

2180.00 UGR 
1840.00 UGR 
120.00 UG/L 

3340.00 UGA 
7.10 U W l  
22.40 UGR 
2.40 urn  
1.70 UGA 
2.70 UGA 
2.40 UGA 
34.90 UGA 
264.00 UG/L 

Qualifier 

U Not detected, reported value is detection limit. 
UJ Not detected, reported value is estimated detection limit. 
3 Detected, reported value is an estimated concentration. - - Detected, reported value equals detected concentration. 
R Data rejected. 



Appendix G 
SPLP data - AOC 609 

Location 609SBW2 

Sample No. Concentration Units Qualifier 

609SB002T1 Ag 
0' - 1' depth Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
n 
v 
Zn 

609SB002T2 Ag 
3' - 5' depth A] 

As 

MG/KG 
MGlKG 
MG/KG 
MG/KG 
MGMG 
MG/KG 
MGMG 
MGKG 
MGKG 
MGMG 
MGMG 
MGIKG 
MGMG 
MGMG 
MGKG 
MGIKG 
MGKG 
MG/KG 
MGKG 
MGKG 
M W G  
MGKG 
MWUG 
MGMG 

M W G  
MGMG 
MGKG 
MGKG 
MGMG 
MGKG 
MGMG 
MGfKG 
MGMG 
MGKG 
MGMG 
MGKG 
MGNG 
MGKG 
MGNG 
MGMG 
MGKG 
MGMG 
MGKG 
MGIKG 
MG/KG 
MGMG 
M M G  
MG/KG 

Sample No. 

609sB002s1 Ag 
0' - 1 ' depth Al 

As 
Ba 
Be 
Ca 
Cd 
Co 
Cr 
Cu 
Fe 
Hg 
K 
Mg 
Mn 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
TI 
v 
Zn 

SPLP 
Conceniratic Units 

0.50 UGR 
17200.00 UGlL 

13.00 UGIL 
1050.00 UGlL 

0.90 UGIL 
6500.00 UGIL 

0.30 UGIL 
4.20 UGR 
24.00 UGR 
20.30 UGR 

15700.00 UGR 
0.40 urn  

46Xl.00 UGR 
3460.00 UGR 
291.00 UGA 
4660.00 UGA 

9.70 UGR 
24.50 UGA 
2.40 UGA 
3.50 UGA 
4.60 UGA 
2.40 UGA 
39.30 uon 
306.00 UGIL 

0.50 UGA 
200000.00 UGA 

62.50 UGA 
3080.00 UGA 

2.70 UGA 
17100.00 UGA 

0.30 UGA 
26.40 UGR 
274.00 UGL 
2~.80 uon 

177000.00 UGK 
0.40 UGA 

15500.00 UGA 
13000.00 UG/L 
341.00 UGA 

16500.00 UGL 
66.00 UGA 
87.60 UGK 
2.40 UGA 
13.90 UGK 
13.90 UGK 
2.40 UGA 

372.00 UGA 
1940.00 UGR 

Qualifier 

U Not detected, reported value is detection limit. 
UJ Not detected, reported value is estimated detection limit. 
J Detected, reported value is an estimated concentration. - - Detected, reported value equals detected concentration. 
R Data rejected. 
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Responses to SCDHEC Comments on the AOC 609 RFI Report Addendum, 
Revision 0 

Comments dated September 28,2001 
Received October 2,2001 

JamelIe Ellis General Comments 

SCDHEC Comment 1: 
Section 7.0 Recommendations, v. 7-1 
Lines 46, p. 7-1, recommend No Further Action (MA) for AOC 609. The Department does 
not concur with the No Further Action Recommendation for the following reason: 

Site 24. addressing petroleum products under the Department's RCM Subtitle I program 
(UST Program), has been NFA'd. Site 25 is also being handled by the UST Program and is 
an open/active site. There is currently monitoring being conducted on Site 25. The 
Department cannot fully assess AOC 609 until investigations and subsequent 
recommendations regarding Site 25 have been made. The Department generally defers an 
NFA determination for this type of site until after the investigation under RCRA Subtitle I 
program is complete. The Recommdations section of the document should be revised to 
state that the final corrective action for AOC 609 will be selected subsequent to selection of 
remedial action at Site 25. 

I All references to NFA with the released document should be removed. 

CH2M-Jones Response 1: 
We understand that although selection of No Further Action (NFA)for AOC 609 should be 
independent of selection ofcorrecfive action for Underground Storage Tank (UST) Site 25, 
the RCRA permit cannot be changed until the issues at Site 25 are resolved. SCDHEC agrees 
with the recommendation of NFAfor the portion of AOC 609 not relating to the UST release. 
The last paragraph in Section 7.0, Recommendations, of the RFI Report Aandurn  will be 
removed, and the last line of the preceding paragraph will be changed to read the following: 
"Therefore, this site is recommended for NFA under RCRA Subtitle C. However, the RCRA 
permit may be rnod@edfor AOC 609 only after remedial action at Site 25 is completed." 
Likewise, the discussion of NFA in Section 1 .O, Introduction, of the RFI  Report Ad&ndum 
will be revised. 

Jo Cherie Overcash Comments 

SCDHEC Comment la: 
Groundwater Flow 
The Division of Hydrogeology is concerned that the Navy has not adequately determined 
the direction of groundwater flow at AOC 609, Site 24 and Site 25. In Appendix A and B of 
this RFI Addendum, portions of three other documents have been provided. Each of these 
documents gives a different direction for groundwater flow from southeast, southwest to 
northwest. Moreover, the Navy states that seasonal factors may influence the direction of 
groundwater flow. The Navy does not provide substantiating evidence. Due to the 
uncertainty of the direction of groundwater flow and the uncertainty of whether a seasonal 
fluctuation exists, it is unclear as to whether the existing groundwater monitoring wells are 
appropriately located to distinguish a contaminant plume emanating from Site 24 IR.61- 
79.264.97(a)]. 



Responses to SCDHEC Comments on the 
AOC 609 RFI Report Addendum, Revision 0 

Comments dated September 28,2001 
Received October 2,2001 

CH2M-Jones Response la: 
Numerous groundwater measurements have been conducted at AOC 609. Overall, the data 
at the site strongly confirm that the general direction of groundwaterflow at the site is 
toward the southwest. This evidence includes thefollowing: 

I .  Of theflow direction measurements reviewed, only the maps presented in the Zone F R F I  
Report, Revision 0 (EnSafe, 1997) suggest anything other than a southwestflow 
direction (see discussion below and attachedfigures). 

2. The dissolved phase plume resultingfrom the release ofgasolinefrom the USTs at Site 25 
hs migrated in a southwesterly directionfrom the USTs, as described in the Site 25 
Corrective Action Plan. The migration of dissolved phase gasoline components in a 
southwesterly direction provides confirmation that the predominant direction of 
groundwaterflow at the site is towards the southwest. 

Further, because the only groundwater contamination present at the site is related to the 
USTs at Site 25, anyfurther concerns about confirming gmundwater~ow direction is 
appropriately addressed under the petroleum program work for Site 25. 

A further discussion of each groundwaterflow direction monitoring event under review is 
provided below: 

i. EnSafe prepared groundwaferflow rnapsf'fom 1996 with measurementsfromfive wells 
(SME wells 3,4,5,7, and 8). These maps show groundwaterflow in a southeast 
direction. It is unclear what data were used to prepare the maps presented in the Zone F 
RFI Report, Revision 0. However, groundwater depths measured during EnSafe's May, 
September, and November 1997 sampling events all indicate aflow pattern in a west-to- 
southwest direction. For thefirst sampling event in November 1996, the wells were 
sampled over a two-week time interval; groundwaterflow patterns cannot be reliably 
estimated over this period of time. Note that this sampling event was not used to prepare 
the maps in the Zone F KFI Report, Revision 0. 

ii. On September 8,1999, Tetra Tech NUS, Inc. (TtNUS) measured groundwater 
elevationsfrorn four wells all clustered within only a 30-fC radius and centered 
approximately 100ft northwest oftheformer waste oil UST location. It was concluded 
that the localizedflow direction was west-northwest. The well locations are shoum in the 
Initial Groundwater Assessment Reportfor Site 24, which is included in Appendix B of 
the AOC 609 RFI Report Addendum. Because the measuring area was so small, and this 
measurement did not include the area-wide groundwater elevations around AOC 609, it 
should not be considered applicable to the entire AOC 609, but only to the spec@ area 
measured. 

iii. Groundwater measured for the Site 25 Rapid Assessment, on September 11,1999, shows 
a southwestjlow direction. These measurements included seven SME monitoring wells 
that surround AOC 609 and cover the waste oil UST area. 

iv. Groundwater elevations measured on March 26,2001for the Site 25 Corrective Action 
Plan are mapped as Figure 4-4 in the RFI Report Addendum. This map also shows 
groundwaterflow in a southwestern direction. 



Responses to SCDHEC Comments on the 
AOC 609 RFI Report Addendum, Revision 0 

Comments dated September 28,2W1 
Received October 2,2001 

v. Groundwater measured by CH2M-Jones on October 19,2001 conjirms the groundwater 

I flow direction to the southwest. 

It is common to expect some seasonal injuence in groundwater gradient andpow, but 
evidence at AOC 609 indicates only minor variation. Along with a table presenting 
groundwater elevation data, groundwaterfIow mapsfrom six dzferent measurements over 
the period 1997 through 2001 are attached to these comment responses. A plume mapfor 
dissolved phase contamination associated with the USTs is also included, showing the 
migration ofthe plume to be in a southwest direction. 

In conclusion, the overall weight of evidence strongly confirms a predominant southwesterly 
groundwaterflow direction. Recent measurements confirm that the groundwaterflow 
direction continues in this southwestern direction. FSMEGW004 is located correctly to 
monitor any impacts to groundwater caused by potential releasesfiom the waste oil UST. 
Any minor uncertainty about the degree of seasonal variations at AOC 609 is, in our 
opinion, an insuficient basis for delaying a regulatory kcision for the site. 

SCDHEC Comment Ib: 
Groundwater Flow 
Moreover, in Section 7.0, Recommendations, the Navy has concluded that the hazardous 
constituents detected in groundwater at AOC 609 are associated with the fuel product USTs 
designated as Site 25. According to Section VI of the Department's Underground Storage Tank 
Assessment Guidelinesfor Permanent Closure, Change-in-Owner and Change-in-Service (June 
7995), the contaminants detected at AOC 609 can also be associated with "Used Oil". 
Inherent in the Navy's conclusion is the assumption that the existing monitoring well 
system is adequately located. 

CH2M-Jones Response lb: 
The weight of evidence and analytical datafor the site adequately and convincingly 
Amonstrate that the source of the dissolved phase BTEX plume at the site originatedfrom the 
gasoline USTs at Site 25. This weight ofevidence includes the following: 

I. It is documented that the USTs at Site 25 failed a tank-tightness test, confirming that 
these tanks leakedfuel. 

2. The subsequent ident$cation of product in soil and groundwater at the location of these 
Site 25 USTs confirmed that the tanks were leaking. See the BTEX plume map attached 
to these comment responses. 

3. The absence of BTEX parameters in soil and groundwater collected in the excavation 
from which the waste oil tank was removed (Site 24) confirms that the waste oil tank 
could not have been the source of the BTEX plume in Site 25 groundwater. 

ITlrus, the speculation that the waste oil tank could have been the source ofthe BTEX plume 
in this area, simply because BTEX parameters are on a list ofsuggested analytesjor waste oil 
tank sampling, is disproved by the actual data and documented site conditions. 
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SCDHEC Comment lc: 
Groundwater Flow 
Furthennore, in Appendix B, the UST Assessment w o r t  for UST NS1346 includes one 
groundwater sample collected during the 1996 closure of the 560 gallon Waste Oil Tank and 
piping (Site 24). The groundwater sample was collected from a depth of 7 feet at the south 
end of the excavation pit. Analysis of this groundwater sample detected the following 
constituents in concentrations greater than their corresponding maximum contaminant level 
(MCL) or action level (AL) as established by Federal Drinking Water Standards and Health 
Advisories, as amended: 

Mercury at 2.69 micrograms per liter (ug/L); 
Arsenic at 191 ug/L; 
Chromium at 534 ug/L; and 
Lead at 4550 ug/L. 

CH2M-Jones Response lc: 
As noted above, BTEX parameters are noticeably absentfrom the list of parameters detected 
in the groundwater sample collected when the waste oil tank was removed, confirming that 
the BTEX plume did not originate at the waste oil tank. The only parameters detected above 
maximum contaminant levels (MCLs) or action levels were metals. The presence of these 
metals at elevated concentrations is most likely due to the conditions under which the 
groundwater sample was collected. 

The groundwater sample collected during UST closure was scoopedfrom the excavation pit 
at a 7-ft depth. The typical procedure during UST closure assessments is to dig with the 
excavator bucket severalfeet below the tank pit until groundwater is encountered, and collect 
a sample as soon as it is visible. This sample is collected quickly to reduce loss ofpotential 
volatile constituents, and therefore contains many particulates (i.e., it is usually muddy). 
Metals that are generally encountered in background soil samples at the CNC, such us 
mercu y, arsenic, chromium, and lead, are to be expected in this groundwater sample. 
Naturally occurring metals in an unscreened groundwater sample collected from the 
excavation cannot be considered representative of site groundwater or evaluated similar to 
thosefrom a monitoring well that has been properly screened and developed. 

SCDHEC Comment ld: 
Groundwater Flow 
Although the Navy has induded groundwater data generated from monitoring well 
FSMEGW004 during the RFI (Appendix A, Table 10.5.8) and during the RFI Addendum 
activities (Appendix D), there is concern regarding the direction of groundwater flow and 
the location of the monitoring wells at the Waste Oil Tank, Site 24. For example, 
FSMEGWOO4 is approximate 30 feet southwest of Site 24, while FSMEGW005 is 
approximately 135 feet southeast of Site 24. Note that there are no monitoring we& Located 
northwest of Site 24. 

CH2M-Jones Response Id: 
See CH2M-Jones Response to SCDHEC Comment l a  regarding groundwaterflow direction. 
As shown in the Februa y 2000 Site 24 Assessment Report,five groundwater monitoring 
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wells are located northwest ofthe former UST. The closest one, CNC24-MW04, is 
approximately 75ft northwest oftheformer waste oil UST. Datafiom these wells have been 
used for the Subtitle 1 UST assessment. The data indicate only very low concentrations of 
toluene and naphthalene (below MCLs), and no other BTEX or PAHs associated withfuel 
products. In addition, metals were not detected in the groundwater above their method 
detection limits or background levels. Therefore, these monitoring wells located northwest of 
the waste oil UST indicate that contamination above regulatory standards is not present at 
Site 24. 

SCDHEC Comment le: 
Groundwater flow 
In conclusion, the Navy has not definitively established that the groundwater plume at 
AOC 609 is not from Site 24 Waste Oil Tank. However, the facility's RCRA Hazardous 
Waste Permit does not distinguish Site 24 Waste Oil Tank from Site 25 USTs but lists AOC 
609 as Building 1346 Gas Station. Under the RCRA Permit, a decision regarding 
groundwater will be made for AOC 609 and will not distinguish between the Sites. 
However, the Navy further states that the documented fuel release at Site 25 is being 
addressed under the Department's UST program. 

CH2M-Jones Response le: 
As previously discussed in CH2M-Jones' Response to SCDHEC Comment I b, the site data 
and documented conditions conclusively indicate that the dissolved BTEX plume originated 
with the documented leaks in the gasoline USTs at Site 25, and not at Site 24. No data 
support speculation that the waste oil tank is the source of this release; infact, the data 
directly contradict this hypothesis. In addition, no COCs related to releasesfrom other areas 
of AOC 609 have been identified. 

SCDHEC Comment If: 
Groundwater Flow 
Therefore, it is recommended that the Navy monitor groundwater elevation at AOC 609 to 
determine the direction of groundwater flow and to determine whether there is a seasonal 
fluctuation in the flow direction. It is also recommended that the Navy address AOC 609 in 
its entirety such that all concerns regarding the presence of arsenic, volatile organic 
compounds, and semi-volatile organic compounds are included whether from Site 24 or 
from Site 25. 

CH2M-Jones Response If: 
As previously indicated, the direction of groundwaterflow is adequately known. 
Groundwater elevations have been measured at least six times. A measurement on October 
19,2001 confirms the previously known direction. In addition, measurments taken during 
the past four years indicate negligible seasonal variation in pow direction. 

All constituents relating to a potential release from Building 1346 operations have been 
addressed either through this AOC 609 RFI  or are being addressed through Subtitle I work at 
Site 25. All data indicate that arsenic has not been released to the groundwater through any 
Building 1346 operations, whetherfiom Site 24 or Site 25, and that it has been addressed in 
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the AOC 609 RFI Addendum. Groundwater COPCs encountered at Site 25 are related to 
fuel products and are managed under the Subtitle I program. 

SCDHEC Comment 2: 
Section 4, Summaw of Additional Investigation - 
The Navy states that monitoring wells F609GW001 and F609GW002 were installed in 
response to the Department's initial comments regarding the Zone F-RFI Report, h i s i o n  0. In 
Appendix C, the SCDHEC reply to Comment 5 (Eric Cathcart) states that in the April 1999 
meeting, the Team agreed to install these two wells and to sampie for the Appendix IX at 
DQO Level lV for at least two rounds, The Navy states that the May 1999 groundwater 
samples from these wells were analyzed for volatile organic compounds, semi-volatile 
organic compounds, metals, pesticides and polychlorinated biphenyls (arochlor). The Navy 
further states that in October 1999 the analysis was reduced to metals and volatile organic 
compounds. No chain of custody forms have been included. The Navy should explain the 
lack of Appendix IX analysis of groundwater samples collected from E609GW001 and 
F609G W002. 

CH2M-Jones Response 2 
Thefirst samplingevenffor these two wells included SW846 pesticides, PCBs, VOCs, and 
SVOCs, and CLP-TAL metals; no PCBs, SVOCs, or pesticides were detected. Neither these 
three chemical groups nor cyanide would be expected in the perimeter wells, due to either 
their low solubility or lack ofcontaminant source at AOC 609. With the exception of4- 
methylphenol (an anaerobic biodegradation breakdown product of toluene), there have been 
no SVOCs consistently ident$ed in any AOC 609 or Site 25 groundwater monitoring wells 
that have exceeded MCLs or RBCs. Therqore, in the second sampling event, only metals and 
VOCs were monitored. Because the expanded list of constituents was not detected in thefirst 
sampling event and they are not expected to be at the well locations, it was not considered 
essential to analyze for compounds that were determined to be absent. 

SCDHEC Comment 3: 
Section 4, Summarv of Additional Investination 
No chain of custody fonns have been included for the soil and/or groundwater samples 
collected during the WI Addendum activities. The Navy must provide the chain of custody 
forms for all the additional samples. 

CH2M-Jones Response 3: 
CH2M-Jones and the N a y  will try to locate the chain of custodyformsfor the additional 
samples collected by EnSafe. It should be noted that no chain ofcustody forms have been 
submitted as part ofprevious Zone RFI reports. Although it is feasible to provide these forms 
for sampling performed by CH2M-Jones, it may not be possible to locate them from previous 
sampling eforts. 

SCDHEC Comment 4: 
Fiaure 4-4 Groundwater Potentiometric Surface Map 
Groundwater monitoring well FSMEGWOO2 is depicted on Figure 4-4 but is not mentioned 
in the text. No analysis from this well is included in the data. The Navy should give the 
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history and present condition of this well and rlanfy its p q o &  If this well has been 
damaged, replaced and/or abandoned, the text should clearly state its condition. 

CH2M-Jones Response 4: 
Groundwater monitoring well FSMEGW002 is damaged andfull of sediment, and therefore 
will be properly abandoned in accordance wifh SCDHEC requirements. It has not been 
sampled and should not be usedfor groundwater level measurements. The text and 
groundwater level maps in the RFI Report Addendum will be adjusted. 

SCDHEC Comment 5: 
Figure 4-4 Groundwater Potentiometric Surface Map 
The following two concerns regarding Figure 4-4 entitled Groundwater Potentiometric 
Surface Map should be addressed: 

a. No date is given for the groundwater elevation data. 

b. The contours are incorrect at the FSMEGW002 location. 

CH2M-Jones Response 5: 
Thefigure will be revised with measurement liate and removal of groundwater measurements 
from the damaged well. Please see CH2M-Jones Response to SCDHEC Comment 4. 

SCDEHC Comment 6: 
Appendix B 
Inthis Appendix, the Navy has included portions of documents that have been submitted to 
the Department's Bureau of Water. Specifically, the appendices to the Initial Groundwater 
Assessment Reportfor Site 24, Building NS1346, dated February 2000, and the appendices to 
the Rapid Assessment wor t for  Site 25, Building 1346, dated November 1999, have not been 
included. The Navy should provide these appendices. 

CH2M-Jones Response 6: 
Appendices will be provided for the referenced reports. 

SCDHEC Comment 7: 
Appendix D 
The tables included in Appendix D are entitled "Data Summary". This document is an 
"Addendum" to the RFI Report and a complete set of data should be provided. All 
historical and new data for each monitoring well (soil location) should be presented on 
tables to include the date of sample collection. The organization of the table should be such 
that the reviewer can readily determine groundwater quality at each location and whether 
trends are present. Although a portion of the RFI Report is reproduced in this Addendum, 
the Navy should incorporate old and new data for ease of review. 

CH2M-Jones Response 7: 
Because of the volume of data generated for the RF1, the reader is requested to rqer to the 
Zone F RFI Report, Revision 0, for a complete summa y of historical data. A summary ofall 
analyses fur newer data is provided in Appendix D, along with date of sampling. All detected 
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analytesfrmn normal samples (notfield duplicates) of the more recentwd efforts arefurther 
presented in Section 4.0. The BRAC Cleanup Team (BCT) has previously agreed that 
complete summa y tables ofall data are not required in the RFI Report Addenda. %re 
appropriate, we will provide comprehensive data tables for selected parameters. 
Comprehensive tables ofgroundwafer COPCs have been added to Section 5.0. Figures 
showing all groundwater datafor a spec$c COPC are provided in the report where 
appropriate. 

Susan Byrd Comments: 

After review of the above referenced document, no revisions or corrections are requested in 
regards to risk assessment issues. However, the Department has questions/concems 
regarding the utilization of the August 2001 Technical Memorandum regarding inorganic 
background values. Although I agree with the risk conclusions drawn in the SWMU 609 RFI 
Addendum, I do not concur with the overall approach for the elimination of COPCs 
utilizing the background data. CH2M-Jones should note that the approach outlined in the 
August 2001 Background Tech Memo has not yet been approved by the Department. Based 
on the Department's review of the Background Tech Memo, application of the background 
data in regards to the elimination of COPCs has not clearly been provided. It is 
recommended that the CNC Team discuss the application of background in the next Team 
meeting so that COPC selection or elimination can be technically defensible and consistent 
in future documents. This will assist the Department in the expedited review/approval of 
the approach for using background values at CNC. 

CH2M-Jones Response: 
Comment noted. This item will be discussed at the BCT meeting. CH2M-Jones is willing to 
revise Section 5.0 as necessary t o  be compatible with recent discussions regarding the 
evaluation of COCs. 



AOC 609, Zone F Groundwater Elevation Measurements 
Charleston Naval Complex 

Groundwater Top of Casing Groundwater 
Monitoring Well Depth below Elevation Elevation 

No. Date Measured Top of Casing (ft) (ft msl) (ft msl) 

SMErn 
(screened 
in deeper 

water-bearing 

zone) 



AOC 609, Zone F Groundwater Elevation Measurements 
Charleston Naval Complex 

Groundwater Top of Casing Groundwater 
Monitoring Well Depth below Elevation Elevation 

No. Date Measured Top of Casing (ft) (ft msl) (ft msl) 

Measurements dated 1996 and 1997 from EnSafe groundwater sampling field notes. 

Measurements dated 911 111 999 from Rapid Assessment Reporl for Site 25, Building 1346. 

Measurements dated 1011 211 999 (609001 and 609002) from EnSafe sampling field notes. 

Measurements dated 2001 by CHZMJones. 
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